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CHAPTER I INTRODUCTION 
Rationale of the Study 
As Bensen (1981) notes, "many philosophers, such as 
Whitehead, have traditionally categorized all knowledge into 
the domains of the sciences, humanities and technologies' 
(p. 4). These domains overlap and are interdependent (see 
Figure 1). However, technological knowledge still stands as 
one of the three knowledge bases, or pillars, upon which all 
we do that requires knowledge rests. 
It has also been pointed out that, "human beings have 
adapted their natural environment through technological, 
sociological and ideological systems", (Bensen, 1981, p. 4). 
These systems also overlap and are interdependent (see 
Figure 2). Technology then, in addition to being a domain 
of knowledge, is also one of the systems that we use to 
organize and define the human experience. Technology is one 
of the things that separates humans from other life on this 
planet. 
At least symbolically, technology is a common 
denominator between knowledge and civilization (see Figure 
3). Many historians and researchers do conclude that the 
development of civilization is more closely tied to 
technology than other knowledge types and systems (Shamos, 










Figure 2. Systems Used to Adapt to the Environment (Bensen, 
p. 5) 
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and Systems (Bensen, p 
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If technology is as important as indicated, then it 
seems logical that we would want to be knowledgeable about 
it. This knowledge of technology has been labeled — 
technological literacy. A set of very pertinent questions 
has recently been on the minds of many politicians, 
educators and other professionals, namely: 
1. What is technological literacy? 
2. As a public, how technologically literate are we? 
3. How do we become technologically literate, or 
become more so? 
Many authors state that schools often do a better job 
of teaching the Humanities and Sciences than they do the 
Technologies. One of the major thrusts of current 
educational reform is to infuse technology education into 
the general curriculum up through the baccalaureate. One of 
the major goals of technology education programs is to 
increase the student's level of technological literacy (see 
Appendix A). Several reports on education have addressed 
the technological literacy issue and have all called for an 
increase in the level of technological literacy exhibited by 
our students. A few of these conclusions and recommendations 
follow: 
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The mathematics and science now offered to our 
young people could be greatly enriched if we were 
to incorporate a technological content. (cited in 
International Technology Education Association 
(ITEA) pamphlet) 
A Nation at Risk 
National Commission on Excellence in Education 
We recommend that all students study technology: 
the history of man's use of tools, how science and 
technology have joined, and the ethical and social 
issues technology has raised, (cited in House of 
Representatives, p. 25, 1986) 
Carnegie Foundation 
Technological literacy needs to be a part of 
general literacy In a sense we are speaking of 
"basics" in education, and we are identifying the 
knowledge and understanding of. technology as 
"basic." (cited in House of Representatives, p. 
2 5 )  
The National Science Foundation 
7 
People must understand the limitations as well as 
capabilities of emerging technologies. The 
technologically literate person should have a 
sense of what technology can and cannot be. 
(cited in ITEA pamphlet) 
National Science Board 
Ignorance of technology is becoming the ultimate 
self-indulgent luxury. (cited in House of 
Representatives, p. 21) 
Ernest Boyer 
Therefore, it is imperative that our country, 
which led the world into the age of technology, 
maintain its edge and provide its children with 
the skills they need to compete and prosper. 
(cited in House of Representatives, pp. 2-3) 
Senator Jay Rockefeller of West Virginia 
It may be that the most important reason for 
pursuing the goal of technological literacy among 
our citizens is the very survival of our 
democratic form of government. (cited in House of 
Representatives, pp. 2-3) 
Paul Devore 
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Even those citizens who have no interest in being 
technical workers will have to understand the 
complex technical and scientific issues to make 
public policy and judge its effects. (Clinton, 
1987, p. 16) 
Governor Bill Clinton of Arkansas 
Maley (1985) notes that, "in 1984 alone, ten major 
studies of education were reported... each one calling for 
changes in school to prepare our students to live in a 
technological society" (p. 16). A large number of educators 
and specialists in several disciplines are concerned about 
the level of technological literacy displayed by the 
American public. They voice an opinion similar to Connie 
Ley (1987), namely, "the level of technological literacy to 
which educators and others are able to bring the general 
population will determine the future world in which 
humankind will exist" (p. 7). 
To evaluate educational efforts to increase the 
student's technological literacy and to evaluate the level 
of an individuals technological literacy requires a measure 
of the construct. To date, very few such instruments exist. 
Those that do exist have developed their criteria either 
from the content of a course concerning technology or from a 
panel of experts. There is a lack of measures that have 
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been developed using test development and item selection and 
analysis procedures based on a test plan and blueprint 
originating from a theoretical definition of a construct 
supported by a review of the literature. 
Dyrenfurth (1984) points out that what is needed is, 
"the establishment and subsequent validation of a 
comprehensive model for technological literacy's various 
levels of attainment, and a system for measuring this 
process..." (p. 28). About the foregoing Waetjen (1987) 
says that, "such research could reveal how to teach for 
technological literacy, materials that are effective, and 
what are reasonable levels of literacy to be expected in 
given situations" (p. 13). 
Statement of the Problem 
There is a lack of empirical evidence that 
technological literacy exits as a discreet construct. 
Hence, there is a lack of means to measure technological 
literacy. If technological literacy is a viable concept and 
can be measured reliably, then studies can be conducted to 
determine the most advantageous educational environment for 
the attainment of such a characteristic. A test of 
technological literacy with sufficient validity could be 
used to identify and diagnose those students in need of 
greater technological knowledge. 
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Purposes of the Study 
The purpose of this study is to investigate the 
validity of the construct of technological literacy. This 
study will focus on theoretically and operationally defining 
technological literacy, investigating the validity of the 
construct and the instrument used to measure it, and 
examining some possible correlates of the phenomenon. 
Objectives of the Study 
1. To develop a theoretical model of technological 
1i teracy. 
2. To investigate the validity of a model of technological 
1i teracy. 
3. To develop an instrument to measure technological 
1iteracy. 
4. To investigate the validity and psychometric properties 
of a measure of technological literacy. 
5. To examine some possible correlates of technological 
1iteracy. 
6. To provide recommendations and guidance for future 
research and instruction concerning technological 
1iteracy. 
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Questions of the Study 
1. Is the theoretical model of technological literacy 
substantiated by the empirical model? 
2. Does the empirical model (instrument measuring 
technological literacy) exhibit satisfactory 
psychometric properties? 
3. Does the empirical model exhibit multiple dimensions? 
The following apply to the total test score and each subtest 
that may be developed by building a statistically based 
empi rical model. 
4. Does the instrument measure something other than 
general achievement? 
5. Does the instrument discriminate among grade levels? 
6. Do males and females score differently? 
7. Is parental occupation related to total test score? 
8. Does the amount of previous industrial courses taken 
have an effect on total test score? 
9. Is there a interactions between grade level and gender 
when measuring technological literacy? 
10. How much of the variance in the test score is 
predictable by general achievement, grade level, 
gender, parental occupation, and prior industrial 
course experience? 
12 
Definition of Terms 
Technology Education - A comprehensive, action-based 
educational program concerned with technical means, 
their evolution, utilization, and significance; with 
industry, its organization, personnel, systems, 
techniques, resources, and products; and their 
social/cultural impact. (American Industrial Arts 
Association [now the International Technology Education 
Association] (ITEA), p. 25, 1985). 
For additional definitions see Appendix B. 
Basic Assumptions 
Technological literacy exists. Therefore, it can be 
measured. 
CHAPTER II reveals that there may be different types or 
strata of technological literacy, e.g., industrial, 
medical, etc. These strata overlap to a large extent. 
It is assumed that each one of these strata exist and 
will exhibit similar characteristics to the broader 
construct of technological literacy. 
It is assumed that the sample drawn for this research 
will be representative of the population of high school 
students in Iowa. 
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Limitations of the Study 
Item development was limited to a one semester time 
span. The item writers were all faculty or doctoral 
students at Iowa State University enrolled in the 
departments of Industrial Education and Technology or 
Research and Evaluation (see Appendix C). 
Selection of the sample was limited to volunteering 
school districts within the state of Iowa (see Appendix 
D). 
Delimitations of the Study 
This study will concern itself only with those aspects 
of technological literacy that fall within the 
cognitive domain. No attempt will be made to measure 
the affective or psychomotor domains of technological 
1i teracy. 
Measurement of the cognitive aspects of technological 
literacy will be limited to paper and pencil testing. 
Only the possible correlates of grade level, general 
achievement as indicated by Iowa Test of Educational 
Development (ITED), gender, parental job 
characteristics as measured by parental contact with 
tools or machines, and prior industrial course 
experience will be investigated. The ITED subscores of 
Quantitative (Q), Social Science (SS), Natural Science 
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(NS), and Reading Total (RT) will be used as 
independent variables. 
4. This study will deal with the strata of industrial 
technological literacy only. 
5. The items in the measure of industrial technological 
literacy will deal only with "high tech" developments 
and principles of technology. (The rational for this 
is discussed in CHAPTER III.) 
Research Null Hypotheses 
1. The instrument will display unidimensionality. 
2. The variables of grade level, gender, parental contact 
with tools and machines, student general achievement as 
measured by ITED subscores, and prior industrial course 
experience of the student will not have a linear effect 
on the student's level of industrial technological 
1i teracy. 
3. The pattern of correlations among ITED subscores and 
the student's level of industrial technological 
literacy will not give evidence that industrial 
technological literacy exists as another subset of 
general achievement. 
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Procedure of the Study 
The research methodology, as further described in 
CHAPTER III METHODOLOGY, followed these basic steps. 
1. Review of literature 
2. Development of a model of technological literacy 
3. Development of test plan and instrument 
A. Definition of the domain 
B. Identification of the target population 
C. Identification of the uses and constraints of the 
test 
D. Specification of test and items including test 
blue print 
E. Item screening and revision 
F. Preliminary testing/pilot study 
G. Selection and revision of items 
H. Compilation of the final test form used in the 
main data collection phase of the research. 
4. Pilot study (part of 3F above) 
5. Identification of population and sample 
6. Collection of data 
7. Analysis of data 
8. Report of findings 
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CHAPTER II REVIEW OF LITERATURE 
TECHNOLOGY — one of the hottest "buzz" words for the 
past several years. The media frequently uses the word in 
connection with economics, defense, recreation and health as 
well as materials, processes and products. There are many 
reports and controversies concerning appropriate, costly, or 
dangerous technologies. High-tech, soft-tech, kitchen 
technology and nuclear technology are just a few of the 
plethora of terms and words that use the root tech (from the 
Greek techne meaning skill). 
At this point two questions can be restated that are 
often posed by the professional and layperson alike. The 
first question is: what is technology? The second is: 
what do we need to know about it? Dyrenfurth (1983, p. 42) 
is but one of many who have stated that we as a society are 
undergoing significant technological change. One widely 
reported aspect of this change is that "we the people" are 
losing control of the very technologies we create and depend 
on. Dyrenfurth asserts, "we are developing a new caste 
system that clearly separates those who are technologically 
capable from the growing number of people who are 
technologically illiterate — our new barbarians" (p. 43). 
Though technology is portended to be a very important term, 
there are a great many interpretations of its meaning. 
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Kline (1985) points out, "that there is only one thing most 
people agree about concerning technology — it is important" 
(p. 215). 
Virtually every national report or study on education, 
as well as others on commerce and defense, in recent years 
has cited the need to develop technological literacy in the 
general public, (Krieger, 1987). It seems that business, 
education, government, and the military are very concerned 
about "technology". The layperson may not be as concerned 
about technology as are the previously mentioned groups. 
This conclusion would seem to be supported by the reports 
which call for a greater understanding of technology by the 
1ayperson. 
The average person is commonly taught that technology 
is simply the application of science or the goods we buy. 
Most professionals have a much broader view of technology. 
Technology is considered by many to be one of the domains of 
knowledge, as well as one of the systems that humans have 
used to adapt to their environment. Many historians and 
researchers do conclude that the development of civilization 
is more closely tied to technology than other knowledge 




Assuming technology is as important as proffered, it is 
essential that it be thoroughly defined. An operational 
definition that can be agreed upon by a majority of scholars 
needs to be formulated. Various disciplines, including 
science, the humanities, and technology education, each have 
several working definitions. This section will discuss 
various definitions of technology arrived at by several 
professionals in a variety of fields. These definitions 
will be contrasted and compared. The goal of this synthesis 
is to assimilate the various concepts held concerning 
technology into a working definition that fits the various 
tenants of the construct. 
Technology as the application of science. The 
simplest and unfortunately most common definition to the 
layperson concerning technology is that it is the 
application of science. This definition quickly loses 
validity when one considers it presupposes that no 
technological happenings took place until after scientific 
inquiry occurred. Because of the abundance of examples to 
the opposite, few scholars, including those in the hard 
sciences, take this definition seriously. As Devore (1985, 
p. 24) and others (Cutcliffe, 1984, p. 9; Gies cited in 
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Waetjen, 1987, p. 8; Shamos, 1984, p. 109) point out — 
technology is not science (see Appendix E). 
The utilization component of technology. The next 
broader in scope definition of technology is that it is the 
products, hardware, and artifacts produced by humans. 
Indeed, every author read for this review does state that 
this is part of technology. Most, however, say technology 
is something more. 
Maley (1985, p. 22) and others (Harrison cited in 
Devore, 1985, p. 20; Waetjen, 1987, p. 8) all say that 
technology includes the production, alteration, or creation 
of goods and materials. Many authors (Bender, 1981, pp. 9 & 
10; Cutcliffe, 1984, p. 9; Devore, 1985, p. 20; 
International Technology Education Association [ITEA] cited 
in McCrory, 1985, p. 27; Shamos, 1984, p. 109; Snyder & 
Hales, 1981; Squier, 1985, p. 2) broaden these categories so 
that creation also encompasses enhancement and management: 
and goods and materials encompass services and systems. 
This component is labeled in several ways. Some call it 
technical means (Devore, 1985, p. 23; ITEA cited in McCrory. 
1985, p. 27; Squier, 1985, p. 2), others call it different 
things, e.g., the process component (Harrison cited in 
Devore, 1985, p. 20; Snyder & Hales, 1981). For the 
purposes of this paper it will be called the utilization 
component. 
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The potential extension component of technology. It 
may seem too self-evident to inquire as to why goods and 
services, etc., are produced and managed, etc. The obvious 
answer is — for human use. However, the aforementioned 
relationship and conclusion warrants further clarification. 
We produce an item, manage a system, or perform a service to 
extend human potential, i.e., to allow us to do something we 
wouldn't have been able to do or experience otherwise 
unaided (Bender, 1981, pp. 9 & 10; Loepp, 1986, pp. 38 & 39; 
Ost, 1985, p. 689; Snyder & Hales, 1981). 
We extend our potential for three primary and related 
reasons. The first is to satisfy our desires and needs 
(Dyrenfurth, 1984, p. 4; Pascarella, 1979, p. 127; Pytlik, 
Lauda & Johnson, 1978, p. 5;). A point to bring up here is 
that except for the base needs to sustain life all other 
needs and desires are subjective, fluctuating, and highly 
dependent upon individuals and cultures. A law of economics 
states that demand is infinite while resources are not. 
Therefore, humankind will always look for ways to extend 
their potential within a finite environment. 
The second reason why humans seek to extend potential 
is to solve problems (Arensberg & Niehoff cited in Pytlik et 
al., 1978, p. 5; Bender, 1981, p. 15; Bensen, 1981, p. 4; 
Boyer cited in Squier, 1985, p. 6; Cutcliffe, 1984, p. 9; 
Denny, 1986, p. 7; Dyrenfurth, 1984, p. 2; ITEA cited in 
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Dyrenfurth, 1984, p. 3 2 ;  Maley, 1985, p. 21; Northwest 
Regional Educational Laboratory — a language arts 
consortium [NREL], 1984, pp. 2 & 3; Ost, 1985, p. 694; 
Pascarella, 1979, p. 126; Pytlik et al., 1978, p. 5; 
Smalley, 1981, p. 53; Squier, 1985, p. 16; Waetjen, 1987, p. 
8; Waks & Prakash, 1985, p. 106). In addition to problems 
involved with satisfying desires, there are many ancillary 
problems naturally extant and created in the societal and 
ideological systems. Also, the solution of problems often 
creates more problems. 
The third reason to extend human potential is to adjust 
to the environment (Devore, 1985, pp. 23 & 24; Dyrenfurth, 
1984, p. 4; Loepp, 1986, pp. 38 & 39; Maley, 1985, p. 22). 
The environment is broadly defined to include both a 
physical and a societal component. The physical environment 
includes both natural and human-made surroundings 
(Morehouse, 1979, pp. 292 & 293; Snyder & Hales, 1981). The 
societal component includes the gamut of individual and 
group personalities and motives as manifested in our social 
expectations, norms, and institutions. It is evident that 
humans attempt to extend their potential for a variety of 
interconnected, obtuse, and diffuse reasons. 
The resource component of technology. Most authors 
thus describing technology as a potential extending process 
find it logical to add to the definition a resource 
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component, i.e., the things utilized or the inputs to 
accomplish the aforementioned process. Common resources 
cited include: data, skills, software, hardware, material 
resources, capital and energy. It is evident that the term 
resource is used in a broad sense. This is also true of 
each of its subdivisions. 
Data include all information and knowledge contained in 
human minds and storage mediums, e.g., printed materials, 
and audio, visual, and computer tapes, etc. (Devore, 1985, 
p. 20; Dyrenfurth, 1984, p. 2). It is important to note 
that knowledge is gained through experience, scientific 
inquiry, theorizing, serendipity, and by manipulating other 
data, i.e., mathematics (Johnson cited in Waetjen, 1987, p. 
10; Ost, 1985, p. 690). 
Skills include both those of a physical and mental 
nature performed by individuals and groups. In this respect 
brainstorming, problem solving, and decision making are as 
much skills as welding, surgery, or cooking. 
Software includes conceptual processes, techniques, 
methods, routines, procedural systems, and practices 
(Bender, 1981, pp. 9 & 10; Devore, 1982, p. 38; Dyrenfurth, 
1984, p. 4; Kline, 1985, p. 216; Maley, 1985, p. 22; Snyder 
& Hales, 1981). In this respect the Social Security System 
(Dyrenfurth, 1984, p. 2) is as much a part of technology as 
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a computer program, a production schedule, or a library 
classification scheme. 
Hardware includes tools, machines, instruments, and 
other devices (Dyrenfurth, 1983, p. 43; Johnson cited in 
Waetjen, 1987, p. 10; Kline, 1985, p. 216; Maley, 1985, p. 
21; Pytlik et al., 1978, p. 5). Here again comprehensive 
thinking is required. Not only are hammers and ohmmeters 
hardware, but also medical equipment, transport vehicles, 
kitchen utensils, and communication apparatus. 
Material resources [the adjective being used to 
distinguish this particular category from the parent 
resource component] include naturally occurring and human 
made supplies. Material resources and hardware are 
sometimes similar. They can usually be differentiated on 
the basis of function and application. A lump of coal in a 
bin or a length of pipe in a rack are material resources. 
When respectively applied as a paper weight and a downspout 
they are hardware. 
Energy and capital are defined in their common lay 
terms. 
The Context of Technology 
Thus far technology has been described to contain a 
resource component (inputs), a utilization component 
(processes), and a potential extension component (outputs). 
However, technology does not take place in a vacuum. The 
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context of the technological process needs to be examined. 
Almost all of the authors cited in this paper have noted 
that technology works within and uses, and is affected by 
and affects the civilization process and the environment. 
Technology is highly interactive with the context in which 
it occurs. This writer will label this context the 
ecological-evolutionary context (see Figure 4). The 
components or input-process-output steps of technology are 
evaluated in light of the context (see Figure 5). 
The context is ecological because of the environment in 
which technology transpires. The environment includes 
natural and human made components, e.g., cities. The 
natural environment includes plant and animal life, and also 
the earth, the atmosphere, and now even space. Technology 
not only physically affects the environment, e.g., resource 
depletion, pollution, and civil engineering; it also 
influences ecological phenomenon, e.g., the weather, 
geologic processes, and the evolution of other life forms. 
The context is evolutionary because of the civilization 
and natural evolutionary processes which interact with 
technology. The civilization process is the broad 
encompassing process that has allowed the human race to 
distinguish itself from other life forms and is composed of 
the primary systems, i.e., ideological, societal, and 









Qure 5. The Input-Process-Output Cycle (Bensen, p. 
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governmental, educational, and economic, etc., subsystems. 
Ideological systems are best exemplified by political and 
religious, etc., subsystems. All these systems are 
intertwined with cultural aspects such as traditions, 
values, beliefs, ethics, and mores. 
To summarize thus far, technology has the following 
components: resource, utilization, and potential extension, 
all of which occur in an ecological-evolutionary context. 
Distinctive Aspects of Technology 
Many writers find it necessary and hopefully helpful to 
explain some important identified characteristics or aspects 
of technology. Seven aspects of technology are commonly 
1i sted. 
The first aspect of technology is that it is 
interactive. It interacts with, reacts to, and causes 
reactions within humans, culture, society, and the 
environment (Anderson, 1984, p. 3; Devore, 1982, p. 38; 
Dyrenfurth, 1984, p. 4; Maley, 1985, pp. 16 & 17; Pytlik et 
al., 1978, p. 5). Technology profoundly effects humans both 
physiologically and psychologically on an individual and 
group basis. It is noted that these interactions take place 
at each step of the technological process. 
The second aspect is closely related to the first. 
Because of the way technology interacts with humans, 
singularly and in groups, it is inherently value laden 
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(Anderson, 1984, p. 3; Cutcliffe, 1984, p. 9; Devore, 1982, 
p. 38; Waetjen, 1987, p. 8). Therefore, technology requires 
decisions and value judgments at each step of the process. 
The third aspect is that technology is a human activity 
(Kline, 1985, p. 216; Pytlik et al., 1978, p. 5). Three 
main points occur here: 1) technology is an exclusive human 
activity, 2) it is universal in all cultures, 3) it is a 
constant. Technology is a constant in that it is linked to 
human evolution. As long as humans have been distinct from 
less intelligent life forms, technology has existed. Some 
anthropologists claim humans created technology, some say a 
subhuman species created technology and thus was allowed to 
become human. 
The fourth aspect of technology is that it is an 
interconnected process (Bender, 1981, pp. 9 & 10; Kline, 
1985, p. 216). While it is true that technology satisfies 
human needs and desires, the following point is extremely 
important but often overlooked or confused — technology 
fuels needs and desires as well as feeds on them. 
Technology, whether or not it satisfies any needs and 
desires, creates more desires. In this attempt at 
satisfaction, technology grows larger than is needed. Very 
seldom are the newly created desires and the excess 
technologies produced synchronous. This unbalanced 
condition creates problems requiring even more technology 
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for resolution. Some writers have noted that technology's 
self-fueling nature is often sufficient to allow it to 
perpetuate itself with minimal assistance from humans. 
The fifth aspect of technology is that it is 
accumulative, i.e., it tends to grow (Cutcliffe, 1984, p. 9; 
Pytlik et al., 1978, p. 5). The various components of 
technology are not only characterized by perpetuity, but 
also divergence. Any component of technology may be either 
an input, process, or output, or any combination depending 
on the circumstance. Technology, therefore, is not linear; 
it divides and multiplies much like a living organism. 
Technology starts with desires and aims at extending 
potential. But what happens along the way is a highly 
complicated interconnected process. 
The sixth aspect of technology may seem self-evident, 
that is, technology is creative (Bender, 1981, pp. 9 & 10; 
Cutcliffe, 1984, p. 9; Devore, 1985, p. 20; Dyrenfurth, 
1984, p. 32; Gies cited in Waetjen, 1987, p. 8; Kline, 1985, 
p. 218; Snyder & Hales, 1981). The point here is that 
technology does not just create new processes and artifacts, 
but along with the ideological and societal systems, creates 
new ways of living and thinking. Technology actually helps 
create a new future concomitant with problems requiring even 
more solutions. 
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The final aspect of technology, while obvious, is of 
considerable importance to many groups, i.e., technology is 
observable (Bender, 1981; Boyer cited in Squier, 1985, p. 8; 
Devore, 1982, p. 38; Dyrenfurth, 1984, p. 32; Lacroix, 1981, 
p. 17; Loepp, 1986, p. 38; Maley, 1985, p. 22; McCrory, 
1985, p. 27; Pytlik et al., 1978, p. 5; Richter cited in 
Smalley 1981, p. 53; Snyder & Hales, 1981; Squier, 1985; 
Waetjen, 1987, p. 13). This means we can see and measure 
technology. Perhaps more importantly, we can study 
technology and learn about it. If we can do the 
aforementioned, many authors think we can perform an 
additional feat, one that many feel is perhaps vital to the 
very existence of humankind, i.e., we can control technology 
(Bender, 1981, p. 16; Berkowitz & Kamsar, 1985, pp. 20 & 21; 
Denny, 1986, p. 7; Devore, 1985, p. 14; ITEA cited in 
McCrory, 1985, p. 27; Maley, 1985, p. 21; Martin, 1982, p. 
26; Murchland cited in Waetjen, 1987, p. 10; Pascarella, 
1979, p. 120; Rustum Roy cited in Krieger, 1987, p. 26; 
Shamos, 1984, p. 109; Spier cited in Pytlik et al., 1978, p. 
5; Stashak, 1981). Every author that believes in the 
possibility of the preceding stipulates that our future can 
only be controlled by the technologically literate. 
A Review and Definition 
Technology is not just a part of science. It is a 
large interconnected system that along with the ideological 
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and societal systems defines, if not enables, humanity. The 
preceding discourse on the components of technology leads to 
the following working definition: 
Technology is a system of processes by which 
resources are utilized to extend human potential 
within an ecological/evolutionary context. 
This definition includes the four major components of 
technology, i.e., resource, utilization, potential 
extension, and context. The phrase "system of processes" 
emphasizes the interconnected nature of technology. Also, 
it must be remembered that all the components of technology 
are broadly defined (see Appendix F). Having a grasp of the 
meaning of technology, we can now look at what it is to be 
technologically literate. 
Technological Literacy 
One might assume that all it takes to be 
technologically literate is to have knowledge of the 
technological processes and their components. If this is 
true, then the question becomes: what knowledge is needed? 
To extrapolate the concept of technology into the actuality 
of technological literacy we need to transform the 
components of technology into the behaviors of the 
technologically literate. We need to know, and the more 
specifically the better, just what does a technologically 
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literate person know, what can they do, and how do they 
behave? 
Types of knowledge, abilities, and behaviors are all 
highly related. It should be remembered, though, that each 
one requires the existence of the previous, i.e., there is 
no behavior without the ability to do, and there is no 
capacity to be able unless knowledge is possessed. However, 
the existence of one does not automatically initiate the 
next, i.e., knowledge does not guarantee the ability to do 
anything, nor does possession of an ability mandate 
behavior. 
Knowledge and Technological Literacy 
The following list contains examples of the knowledge 
possessed by the technologically literate: 
1. Awareness of the key processes and principles of 
technology (Anderson, 1984, p. 3; Berkowitz & 
Kamsar, 1985, pp. 20 & 21; Devore, 1985, pp. 23 & 
24; Dyrenfurth 1983, p. 43; Smalley, 1981, p. 53; 
White, 1987 , p. 1). 
2. Understanding of the relationship between the 
components of the technological process, i.e., 
resource, utilization, potential extension, and 
context (Berkowitz & Kamsar, 1985, pp. 20 & 21; 
Devore, 1985, pp. 23 & 24; Dyrenfurth 1983, p. 43, 
1984, p. 4; Maley, 1985, p. 21; White, 1987, p. 
1 ) .  
Knowledge of the history of technology and how it 
has interacted with other systems, i.e., 
ideological and societal, and humans (Anderson, 
1984, p. 3; Devore, 1985, pp. 23 & 24). 
Knowledge of current and historical impacts of 
technology on individuals and society, (Dyrenfurth 
1983, p. 43; Marker, 1987, p. 4; Waetjen, 1987, p. 
1 0 ) .  
Knowledge of current and probable future career 
implications brought about by technology 
(Dyrenfurth 1983, p. 43; Smalley, 1981, p. 53). 
Knowledge of what hardware can do alone, what 
hardware and humans have to do in conjunction, and 
what is best left for humans to do for reasons of 
safety and economy (Shamos, 1984, p. 109). 
Knowledge of the function and application of new 
and emerging technology, e.g., new materials, 
processes, potential extensions, hardware, etc. 
(Anderson, 1984, p. 2; Devore, 1985, pp. 23 & 24; 
Dyrenfurth, 1984, p. 4; Lacroix, 1981, p. 19; 
NREL, 1984, pp. 2 & 3; Maley, 1985, pp. 21 & 22; 
Miller cited in Peterson, 1986, p. 118; Smalley, 
1981, p. 53). 
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8. Knowledge of the mathematics (including 
probability and statistics) needed to transform 
data necessary to interpret technical information 
and forecast outcomes (Ost, 1985, p. 689; Shamos 
cited in Yff & Butler, 1983, p. 8). 
9. Knowledge of basic scientific principles as they 
apply to technical processes and outcomes 
(Berkowitz & Kamsar, 1985, pp. 20 & 21 ; Loepp, 
1986, pp. 38 & 39; Waetjen, 1987, p. 10). 
10. Knowledge of personal limitations - when to seek 
additional help (Dyrenfurth 1983, p. 43). 
To summarize the above, it seems the knowledge areas 
listed all deal with knowing how to use things, e.g., 
hardware, data, etc., how processes work, why processes were 
utilized, and the relationship between the aforementioned, 
now and in the future. The foregoing all collapse into 
knowledge of the technological process and its components. 
Ability and Technological Literacy 
The following list contains examples of the abilities 
possessed by the technologically literate: 
1. Ability to access technical information, e.g., 
storage mediums, cataloging systems, and 
instrumentation (Berkowitz & Kamsar, 1985, pp. 20 
& 21; Dyrenfurth, 1983, p. 43, 1984, p. 4; Hersh, 
1983, p. 637; Hutson, 1982, p. 2; Loepp, 1986, pp. 
38 & 39; Ost, 1985, p. 689; Pascarella, 1979, p. 
127). 
Ability to read and comprehend technical 
information, including graphs and charts (Hersh, 
1983, p. 637; Loepp, 1986, p. 37; Ost, 1985, p. 
689; Smalley, 1981, p. 53; Stashak, 1981). 
Ability to observe a technical process and 
comprehend what is happening (Maley, 1985, p. 22). 
Ability to conceptualize how an unfamiliar 
technological process operates (Dyrenfurth 1983, 
p. 43). 
Ability to evaluate technology from a consumer (at 
home or on the job) standpoint (Dyrenfurth 1983, 
p. 43, 1984, p. 4; Loepp, 1986, pp. 38 & 39; 
Smalley, 1981, p. 53; Stashak, 1981). 
Ability to work safely with hardware and material 
resources (Dyrenfurth 1983, p. 43, 1984, pp. 3, 4 
& 32; Loepp, 1986, pp. 38 & 39; Waetjen, 1987, p. 
10; White, 1987, p. 1). 
Ability to apply existing technology to new 
situations and problems (Dyrenfurth 1983, p. 43; 
NREL, 1984, pp. 2 & 3; Smalley, 1981, p. 53). 
Ability to sort facts from feelings (Pascarella, 
1979, p. 127). 
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9. Ability to recognize when elected officials are 
not making technological decisions that are in the 
best interest of the public (Yff & Butler, 1983, 
p. 8). 
10. Ability to discriminate between what is possible 
and what is probable concerning technology 
(Shamos, 1984, p. 109; Maley, 1985, p. 21; Miller 
cited in Peterson, 1986, p. 118). 
11. Ability to control technology (Berkowitz & Kamsar, 
1985, pp. 20 & 21 ; Ost, 1985, p. 695; Stashak, 
1981; White, 1987, p. 2), which is largely based 
on : 
a. Ability to identify and choose between 
technological alternatives based on societal 
needs, moral constraints, and safety concerns 
(Branscomb cited in Maley, 1985, p. 21; 
Dyrenfurth 1983, p. 43, 1984, p. 4; Loepp, 
1986, pp. 38 & 39; Pascarella, 1979, p. 127; 
Stashak, 1981; Waetjen, 1987, p. 10; Yff & 
Butler, 1983, p. 8). 
b. Ability to forecast alternate futures and 
impacts based on technological trends and 
decisions (Devore, 1985, pp. 23 & 24; 
Dyrenfurth 1983, p. 43; Face cited in Yff & 
Butler, 1983, p. 17; Lauda & Ryan, 1971, p. 
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534; Loepp, 1986, pp. 38 & 39; Miller cited 
in Peterson, 1986, p. 118; Morehouse, 1979, 
pp. 292 & 293; Pascarella, 1979, p. 127; 
Smalley, 1981, p. 53). 
The preceding abilities all relate to the use of 
knowledge as it pertains to the solution of problems by the 
application of technology (as opposed to an ideological or 
societal based solution). Again, the above all refine into 
the ability to choose among the various paths inherent 
within and afforded by the technological system and its 
components. 
Behavior and Technological Literacy 
The following list contains examples of the actions and 
behaviors exhibited by the technologically literate: 
1. Communicates technical ideas intelligently, in 
writing, verbally, and by sketching (Anderson, 
1984, p. 3; Devore, 1985, p. 41; NREL, 1984, pp. 2 
& 3; Pascarella, 1979, p. 152; White, 1987, p. 1). 
2. Is not intimidated by technology, i.e., functions 
comfortably, effectively, and efficiently in this 
technologically-rich society (Anderson, 1984, p. 
2; Berkowitz & Kamsar, 1985, p. 11; Dyrenfurth, 
1984, pp. 4 & 9; Ost, 1985, p. 690; Shamos, 1984, 
p. 109; Smalley, 1981, p. 53; Stashak, 1981; 
White, 1987, p. 1). 
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3. Willing to work with technology (Dyrenfurth 1983, 
p. 43; Shamos, 1984, p. 109). 
4. Is assertive rather than passive concerning 
technological decisions (Shamos, 1984, p. 109). 
5. Anticipates future needs and problems then applies 
the best available technology to their solution 
(NREL, 1984, pp. 2 & 3; Ost, 1985, p. 690; 
Smalley, 1981, p. 53). 
6. Makes personal contributions to the refinement or 
advancement of technology (Stashak, 1981). 
The last behavior listed actually oversteps the bounds 
of literacy. It actually describes the behavior of the 
technologist. A technologist is one whose occupation deals 
with the creation and application of technology. Devore 
(1982, p. 40) and others believe that to become 
technologically literate requires involvement in the 
processes of the technologist. However, few authors believe 
that being a technologist is all that is required. One need 
not be engaged full time in the technological innovation 
process to be literate about the broader sphere of 
technological systems. Also, a technologist, engineer, or 
scientist may not necessarily be technologically literate in 
the broader sense. 
The above behaviors are self-explanatory. They are the 
manifestations of the types of knowledge and abilities of a 
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person who knows about the technological processes and has 
the requisite skills to apply that knowledge to the solution 
of problems both current and anticipated. 
The knowledge, abilities, and behaviors of the 
technologically literate add to make them a healthy 
(Berkowitz & Kamsar, 1985, p. 11) and happy person, one who 
controls and uses technology for theirs and others benefit, 
as opposed to being used by it. However, personal 
satisfaction is not the only outcome or goal of 
technological literacy. There are other more global and 
vital aspects. 
Importance of Technological Literacy 
As previously stated, technology is essential to the 
maintenance and growth of civilization and hence the nations 
comprising it. One of the major characteristics of our 
nation and many others is that it is democratic by character 
and choice. Many authors (Hutson, 1982, p. 2; Lamm cited in 
Peterson, 1986, p. 118; Smalley, 1981, p. 53; Squier, 1985, 
p. 8; White, 1987, p. 2) agree that only the technologically 
literate can knowledgeably participate in government. Since 
a democracy calls for participation on behalf of the 
citizenry, we must not only maintain our freedom to 
communicate (both to acquire and disseminate information) 
but also our ability to interpret that which is 
communicated, which will make us a knowledgeable electorate. 
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Historical and current societies are replete with examples 
of what can happen when the populace does not comprehend the 
issues, take part in the decisions, and foresee the 
consequences of the actions of government. 
In addition to the maintenance and growth of 
civilization and our democratic government within it, others 
(Gibbons cited in Krieger, 1987, p. 27; Waetjen, 1987, p. 
14) point out that technological literacy is an economic 
necessity both for individuals and the nation. Widespread 
technological literacy will not only improve the 
technological processes but also the efficiency and 
effectiveness of the societal ones, e.g., education and 
government (Waetjen, 1987, p. 14). 
A Review and Definition 
Having described the components and aspects of 
technological literacy, it is now time for a synthesis 
ending in a working definition. A few years ago this writer 
proposed that the main goal of technology education ought to 
be to teach students to "wisely choose then correctly use" 
the components of technology. An extrapolation of the 
preceding goal crossed with the definition of technology 
previously herein described leads to the following working 
definition of technological literacy: 
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Technological literacy is having the knowledge and 
ability to choose, properly apply, then monitor 
and evaluate appropriate technology given the 
ecological/evolutionary context. 
It is evident from the above definition that choices 
will always be made concerning the context, i.e., the 
civilization process with its ideological and societal 
systems, individual and group physiology and psychology, and 
the physical environment. Furthermore, the phrase 'monitor 
and evaluate appropriate technology' reminds us that we have 
to consider future consequences. Also, one should keep in 
mind that choices include all the components of technology, 
i.e., resources, utilization, and potential extensions. And 
finally, we must be aware that once a choice is made we must 
proceed with it correctly, i.e., it must be carried out in a 
manner pursuant to our interests. 
Dimensions Of Technological Literacy 
Different authors partition technology according to 
different taxonomies. For example, industrial technology is 
often differentiated by the major subsystems of 
communication, transportation, etc.; however, there are 
other classification schemes. Likewise, the more global 
technological system is also partitioned in various ways. 
The most prominent taxonomies follow. 
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Technological Literacy and Human Roles 
Some authors such as Maley (1985, p. 5) say technology 
is divided into the type of involvement or roles that humans 
have with it. Waks and Prakash (1985) list these roles as 
the personal, economic, and political dimensions of 
technological literacy. To this writer, in light of the 
literature review conducted, it seems more descriptive to 
label these roles consumer, producer, and citizen; in lieu 
of personal, economic, and political. When comparing these 
roles to the components of technological literacy, i.e., the 
types of knowledge, abilities and behaviors of the 
technological literate, it is possible to categorize each 
component into one of the role dimensions. These roles 
overlap to an extent but seem to cover the majority of human 
activity along a role dimension. 
Consumer roles are those activities we partake in that 
deal with health (Waks & Prakash, 1985, p. 106), 
recreational, family, social, and consumer elements. Our 
producer role is our actions and decisions concerning our 
work. This not only includes how to do our job but also 
concerns implications for careers and the economy as a 
whole. The citizen role includes our actions and value 
judgments concerning our participation in our technological 
democracy. 
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Technological Literacy and Technic Area 
Other authors (Dyrenfurth, 1984, p. 1 2 ;  Waetjen, 1987, 
p. 11) substrate technology into the type of application it 
is primarily dealing with, e.g., biomedical, industrial, 
agricultural, informational, and military. The strata 
within this technic dimension overlap but taken together 
they encompass most of the area of technical activity (see 
Figure 6). Again, when comparing the technical activities 
above to the components of technological literacy, it is 
evident that each knowledge, ability, or behavior can be 
applied to each of the technic areas. 
Technological Literacy and Level of Competence 
From the preceding evidence, technological literacy 
could have at least two dimensions. However, a closer look 
at the components of technological literacy renders the 
implied two-dimensional matrix inadequate. Smalley (1981) 
initiated a Delphi surveying technique, primarily among 
industrial technology experts, to ascertain the components 
of technological literacy. The criteria for technological 
literacy for twelfth grade students which were agreed upon 
fol low: 
1. Connect past technological events to the present 
and be able to project alternative futures. 
2. Be able to solve technological problems. 
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3. Be a wise consumer/decision maker concerning 
technological products/services. 
4. Understand the implications of career choices 
in the field of technology. 
5. Understand reading materials in technological 
areas written on the 10th grade level. 
6. Apply technological knowledge to a variety of 
human concerns and situations. 
7. Knowledge of existing and emerging technologies. 
8. Able to evaluate technologies as to their 
appropriateness in our world. 
9. Able to understand and adapt to change brought 
about by technology. (p. 53) 
Inspection of these criteria as well as the components 
of technological literacy listed in this paper suggest that 
technological literacy can also be segregated as to the 
level of mental and physical activity involved. As 
previously discussed, to be technologically literate is to 
be some what of a technologist. Half in (cited in Devore, 
1982, pp. 40 & 41) researched the intellectual processes and 
methods of inquiry of the technologist (see Appendix G). 
Todd (1986, p. 63) lists levels of activity or competencies 
which he says embrace technological literacy, namely: 
understanding, comprehension, application, invention, 
judgement. 
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Halfin's intellectual processes and Todd's competencies 
all fit quite nicely into a hierarchy such as developed by 
Benjamin Bloom. A synthesis of Bloom's taxonomy, Half in's 
processes, and Todd's levels of competence leads to the 
following competencies involving technological literacy. 
1. Knowledge: Knowledge of technology, e.g., 
history, current and emerging, principles, and 
relationships 
2. Comprehension: Ability to read and understand 
technical material, and to predict outcomes 
(understand cause and effect relationships). 
3. Application: Ability to apply technology and 
technological principles to the solution of 
problems. 
4. Analysis; Ability to analyze and contrast 
technologies. 
5. Synthesis: Ability to meld technologies and 
create innovative technological solutions. 
6. Evaluation: Ability to evaluate and choose 
between technological courses of action. 
A Synthesis of Dimensions 
A comparison of these competencies to the components of 
technological literacy reveals that the aforementioned 
competencies could all be applied to the various components 
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of technology. Therefore, technological literacy can also 
be explained by a competencies dimension. 
The question arises: which dimension best describes 
technological literacy? It is herein proposed that the 
dimensions combined into a three-dimensional matrix model 
explain more of the concept of technological literacy than 
any one does singularly. Technological literacy, therefore, 
could be hypothesized to have three axial dimensions: 
technic, role, and competence (see Figure 7). 
Whether these dimensions are orthogonal remains to be 
investigated. As an exercise in the face validity of the 
hypothesized model, one could partition the curricula of a 
technology education program into the cells of the model. A 
judgement could then be made as to the appropriateness of 
fit. Such a qualitative examination does seem to yield 
results compatible with the proposed model in that the 
curricula can be partitioned with little ambiguity, overlap, 
or gap. 
Proposed Theory of Technological Literacy 
It has been previously explained that technology is a 
learned phenomena. Hence, being literate about technology 
should also be a learned phenomena. Technological literacy 
encompasses more than just manipulative ability and skill in 
directly applying technology, i.e., technical literacy. 















Figure 7. Model of Technological Literacy 
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closely related to achievement than aptitude. If 
technological literacy is related to achievement, a person's 
standing on the attribute should increase with age due to 
developmental factors. Also, a person's position on the 
latent trait scale should increase with additional learning 
and exposure related to the attribute. However, if 
technological literacy is worthy of being partitioned from 
the broader realm of general achievement, the trait will 
have to discriminate on correlates divergent from those that 
predict general achievement, i.e., technological literacy 
should not be synonymous with general literacy or 
achievement. 
It is theorized that one correlate of technological 
literacy that is not a significant correlate of general 
achievement should be exposure to technology. Such exposure 
could be derived from a) home experiences, e.g., chores, 
hobbies, parental occupation, b) occupational experiences, 
or c) educational experiences. Standing on the attribute 
should be highly correlated with technologic specific 
curricula, e.g., industrial arts, technology education, and 
vocational education. Technological literacy should also be 
correlated with general learning and achievement, but less 
so than with the aforementioned disciplines. 
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Technological Literacy Research 
As previously mentioned, little research has been done 
concerning technological literacy. Richter (1980) developed 
a test of literacy pertaining to communication technology. 
Inspection of the items in Richter's test reveals that they 
deal mainly with technical knowledge, not technological 
knowledge, i.e., the items measure specific technical job 
knowledge required of persons working in the fields of 
electronics and communications. Richter worked from a test 
plan and obtained reliability and validity data. His 
efforts showed that tests concerning technology could be 
developed. 
Gilberti (1983) formulated a technological literacy 
test. Gilberti administered his test to 357 students in 
Illinois; however, no statistical tests were conducted. 
Smalley (1981) developed a test pertaining primarily to 
industrial technological literacy concerning consumer and 
producer roles. Both of these measures lacked information 
about a test plan and blue print, norms, reliability, 
validity and other psychometric data such as logistic 
scaling or dimensionality. 
Hatch (1985) investigated technological literacy by 
performing a secondary analysis of education progress 
science data as collected by The National Assessment of 
Educational Progress. Hatch selected science items that 
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also appeared to measure technological literacy. A panel of 
experts then classified the items according to three 
hypothesized coplanar dimensions, i.e., civic, cultural, 
practical. When the items thus labeled are examined it 
seems that the dimensions could have as logically been 
identified as cognitive, affective, and psychomotor, 
respectively. The items were then factor analyzed. 
Empirical evidence in support of the theoretical model was 
obtained. In addition, much normative data was collected. 
This data added further support, e.g., there was a positive 
correlation between mechanical experience and test scores. 
Hatch's research adds further support that 
technological literacy does exist and is measurable. 
However, because of the research design he employed, no test 
plan was used. Items were taken 'as is' from another source 
and then rated as to their appropriateness. Thus, the items 
have validity but the validity of the total test, concerning 
proportionality of item types and inclusiveness, is 
untenable. A test needs to be developed that 
proportionately samples the domain of technological literacy 
or the identifiable subdomain of industrial technological 
literacy. Such a test would be constructed from a well 
developed test plan. 
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Methods of Attaining Technological Literacy 
Squier (1985, p. 8) says, "all students must understand 
the primary force that shapes our society: that of 
technology." This is a view held by many others including 
Ernest L. Boyer, author of the Carnegie Foundation Report on 
Secondary Education in America (cited in Squier, p. 8). In 
fact, there have been many such reports and conclusions. 
Maley (1985) notes that, "in 1984 alone, ten major studies 
of education were reported... each one calling for changes in 
school to prepare our students to live in a technological 
\ 
society" (p. 16). From these reports and other expert 
opinion, Marker (1987) is but one on many who concludes, 
"...one of the major goals of today's education should be to 
produce citizens who are technologically literate" (p. 4). 
Assuming the foregoing to be true, the question 
becomes: how does one get to be technologically literate? 
Cohesive formalized thought centering on the concept of 
technological literacy is a rather recent development. 
Because of its interconnected nature virtually every 
academic area ties in with technology. However, because of 
increasingly discreet academic fields, a universal grasp of 
the working of technology had for a long time eluded us. 
The domain of technology has been, in the recent past and 
perhaps always, fragmented. To obtain the technological 
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literacy many authors and reports suggest, a coalescence of 
thought across many, perhaps all, disciplines is needed. 
Individual Curriculum Efforts 
Many courses within the sciences and humanities have 
intermittently dealt with technology. However, one related 
cluster of disciplines has always dealt directly with 
teaching parts of technology. The cluster being referred to 
is the broad group of practical action based courses 
commonly referred to as vocational education, industrial 
arts, and home economics. The best of these programs focus 
on the most relevant and current aspects of technology that 
are in their subject area. One of these in particular, 
industrial arts, has even changed its name to technology 
education [or alternatively industrial technology education] 
to emphasize its course content. The late American 
Industrial Arts Association (AIAA) is now the International 
Technology Education Association (ITEA). 
Technology education. While this paper is not 
intended to be a discourse on the history or content of 
technology education or the other disciplines mentioned, it 
is relevant to discuss some objectives of technology 
education. This is true because one of the primary goals of 
technology education is to help students become 
technologically literate. Very seldom in education is 
desired behavior, in this case that as manifested by the 
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individual's level of technological literacy, specifically 
delineated; usually however, what the student is expected to 
study is described in greater detail. In so much as we can 
logically infer a high correlation between what a course 
that purports to instill technological literacy teaches and 
what technological literacy really is, there is utility in 
examining some aspects of technology education. Following 
are some definitions and stated purposes of technology 
education. Maley (1985) states that: 
The purpose of any education, including technology 
education, must be linked or integrally tied with 
the functions of the citizens in this democratic 
society, since a democracy depends upon an 
informed citizenry. Thus it would seem that one 
of the fundamental purposes of an effective 
Technology Education in a democracy would be to 
enable the citizen to participate effectively in 
decision-making regarding technological 
alternatives in the solution of problems. (p. 5) 
Proposed legislation, HR 3102, (cited in Maley, 1985) 
defines technology education as: 
...technology education means a comprehensive 
educational process designed to develop a 
population that is knowledgeable about technology, 
its evolution, systems, techniques, utilization in 
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industry and other fields, and its social and 
cultural significance. (p. 4) 
The AIAA [now the ITEA] publication Technology Education: A 
Perspective on Implementation (1985), defines technology 
education as: 
A comprehensive, action-based educational program 
concerned with technical means, their evolution, 
utilization, and significance; with industry, its 
organization, personnel, systems, techniques, 
resources, and products; and their social/cultural 
impact. (cited in McCrory, 1985, p. 27) 
The Jackson's Mill curriculum presents a definition 
similar to that of the ITEA (Snyder & Hales, 1981). Bensen 
(1981, p. 4) describes the development of the aforementioned 
curriculum thus, "the Jackson's Mill Industrial Arts 
Curriculum Theory was developed by a group of professionals 
that held a variety of views but who agreed to work for a 
consensus as they addressed each of the issues. It is 
important to note that these professionals took a pioneering 
step in bringing together and increasingly fragmentary 
discipline. They did so by building a curriculum moqel 
around the technological systems or more narrowly that of 
industrial technology (see Figure 8). 
Bender (1981) suggests that the specific objectives of 
technology education are: 
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1. Prepare the individual with basic competencies to 
function intelligently in a technological society, 
whatever shape it might take in the future. 
2. Develop the learner's ability for technology 
assessment. That is, aid a person to become capable of 
anticipating ranges of future consequences and 
alternatives in using (or misusing) certain 
technologies. 
3. Develop problem solving skills with respect to real 
complex life problems in communication, production and 
transportation through the use of information 
resources, materials and tools. 
4. Develop the discriminating ability to decide what 
information and knowledge are relevant for dealing 
critically with any particular problem in 
sociotechnological systems, (pp. 15 & 16) 
Bender summarizes by stating that: 
...the goal of technology education is to provide 
individuals with the means to find order in a 
complex global society and to attain the 
knowledge, skill, tools, attitudes, and values 
required to participate effectively in the manage 
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Figure 8. The Jackson's Mill Curriculum Model 
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McCrory (1985) points out that, "the key factor in all 
versions of technology education content is the systems 
approach. Instruction is focused on exploration of the 
characteristics of, and relationships among, the elements of 
each system under study" (p. 28). Squier (1985) adds that, 
"the real focus..." of technology education "...must be upon 
knowledge, skills, and attitudes essential for all students 
to live and interact in the artificial, human-made world" 
(p. 6). Squier (p. 8) further adds that these skills 
include the ability to cope with change, and participate in 
a technological democratic society. 
It is not surprising that the skills and objectives 
targeted by technology education classes correspond to the 
components of technology, i.e., resource, utilization, 
potential extension, and context. Technology education, at 
least conceptual 1 y, covers the full technological process as 
it pertains to the industrial strata. 
It should be noted that technology is broader than 
industrial technology (Bjorkquist & Swanson, 1981). McCrory 
(1985) adds that: 
Industry, after all, is only one institution out 
of many social contexts in which technology 
predominates. A good technology education 
program, in its purest form, is concerned with the 
study of technology, its historical roots, present 
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consequences, and future impacts without narrowing 
to a specific industrial setting. (p. 27) 
Other courses teaching about technology. Waetjen 
(1987) says that, "technology may be taught directly in some 
programs designated a technology education and be taught 
more indirectly in other programs" (p. 10). In addition to 
industrial technology education courses, technology can be 
taught directly in vocational education courses. Dyrenfurth 
(1983) sees vocational education's role in teaching 
technological literacy thus: 
In any school, vocationally related education 
represents the single largest concentration of 
technology that includes hardware, software, 
materials, provision for applications and 
1aboratories. Vocational students don't just read 
about technology or talk about it or view it. 
They work with it. They use it to solve world 
problems, to test ideas, to explain natural 
phenomena and to reinforce their basic reading, 
reporting and calculating skills. This blend of 
hands-on skills and understanding is particularly 
suited to the development of technological 
literacy. Indeed, vocational educators must make 
every effort to develop this competence in their 
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students in addition to the traditional job skills 
they have always fostered. (p. 43) 
Other courses also teach technological literacy 
directly. Dyrenfurth (1983) says, "home economics teachers 
develop technological literacy as they focus student 
attention on what consumers must know about technological 
products to determine the value received" (p. 44). Science 
courses can directly teach about technology. However, they 
are predominantly occupied with teaching scientific 
literacy. Mary Rowe, president of the National Science 
Teacher's Association, says that, "students complain that 
science courses fail to deal with the implications of 
technology for them, and history courses rarely show how 
politics and economics are tied to history of technology" 
(cited in Krieger 1987, p. 27). 
White (1987) sees the social studies role thus: 
An effective social studies role in technological 
literacy should foster an ongoing alertness to 
social impact of science and technology. 
[It]...should also sharpen students' awareness of 
issues yet to be identified — issues precipitated 
by now-unforeseen scientific achievements and new 
technologies. (p. 12) 
The language arts add to technological literacy by 
teaching students how to read, comprehend and communicate 
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technical ideas intelligently (NREL, 1984). Other classes 
also concern themselves with parts of technology, e.g., the 
arts often deal with the aesthetic and cultural aspects of 
technology. 
Cooperative Curriculum Efforts 
One might assume: if technology education teaches 
about technology as it pertains to industry, and other 
disciplines teach about technology as it pertains to other 
individual, societal, and environmental elements, then 
therefore, all technology would be covered and everybody 
would be adequately prepared to function in this society. 
This is not the case. Due to technology's interconnected 
structure, even in-depth study of only one strata will not 
lead to a full understanding of the technological process. 
Waetjen (1987) is but one of many who believes 
technology must be a part of general education and taught at 
all levels, through the baccalaureate. It seems obvious 
that the teaching of technology needs to be a 
multidisciplinary effort. The new Science, Technology, 
Society (STS) programs are the best example of such an 
effort (Maley, 1985, p. 16). 
Rustum Roy, director of Pennsylvania State University's 
Science, Technology and Society program, (cited in Krieger, 
1987) says; 
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Effective citizenship demands a new kind of 
literacy in technology and science .... STS is a 
wholly new approach to making citizens more 
concerned about our technological culture, more 
comfortable in it, and more in control of their 
own lives and decisions. (p. 26) 
The cosponsoring organizations of the Second National 
STS Conference held in 1986 (Krieger, 1987 p. 26) were the 
American Association for the Advancement of Science, the 
American Society for Engineering Education, the 
International Technology Education Association, the National 
Council of Teacher of English, and the National Science 
Teachers Association. Krieger summarized the conference by 
the fol 1 owing : 
The focus of the coalition's attention are the new 
science/technology/society programs and materials, 
designed to promote scientific and technological 
literacy. Among the features of the approach are 
that it is directed not just at elite students who 
aspire to careers in science and engineering, but 
at all learners. Also, the science disciplines 
are integrated with one another and with 
technology. And the social, political, economic, 
and personal impacts of science and technology are 
clearly and frequently emphasized, so that 
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students aren't left to wonder about the human 
importance of these fields. (p. 26) 
In gaining technological literacy through the study of 
the technological process, the pedagogy employed differs 
from discipline to discipline but the goal and the taxonomy 
remains the same. Industrial technology education's 
pioneering work on the systems and components of technology 
has logically carried over to the other disciplines. STS 
programs organize their curriculum around sociotechnical 
systems (Kline, 1985, p. 218) and stress the same activities 
and goals, e.g., utilization of resources, impacts of 
technology on the environment, the interaction of technology 
and society, etc. (Disinger & Wilson, 1986, pp. 3 & 4), as 
does industrial technology education. The elaboration of 
the components of technology as presented earlier are 
reinforced by this cross disciplinary consensus. 
Additional Issues Involving Technological Literacy 
Technological literacy is not just a concern in America 
and other democratic or advanced countries. Todd (1986, p. 
65) finds that technological literacy is a concern of many 
countries. Todd collected information from twenty-eight 
countries and found that technology was a part of the school 
curriculum of them all. 
In general, Todd (1986) found that more developed 
countries focus on the higher level competencies of 
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technological literacy, e.g., decision making and 
evaluation, while less developed countries are more 
concerned with survival issues, i.e., those competencies 
dealing with knowledge, and applications. 
Higher education's role in technological literacy. 
One of the issues that many experts address is that if we 
are to teach our students about technology so they become 
literate on that subject, we will need teachers who are 
themselves technologically literate and have had the proper 
training to teach the same. Yff and Butler (1983, p. 23), 
among others, report that technological literacy does not 
rank high on the agenda in most teacher education 
departments. Outside of teacher education there is even 
less support or even awareness concerning technological 
literacy. Yff and Butler (1983) maintain that: 
A large segment of higher education faculties hold 
little, if any, allegiance, interest, or identity 
with teacher education. College and university 
faculty who are engaged in the liberal education 
and content specialty portions of a future 
teacher's undergraduate program — portions that 
represent by far the greatest share of 
undergraduate time — do not think of teacher 
education or the future direction of schools as 
their priorities. This means that much needed 
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expertise found in university liberal arts 
disciplines will not simply and naturally fall 
into line with schools and colleges of education 
to help work toward the nation's goal of 
technological literacy. (p. 23) 
As previously mentioned, research is scarce concerning 
the concept of technological literacy. Waetjen (1987) say 
that, "such research could reveal how to teach for 
technological literacy, material that are effective, and 
what are reasonable levels of literacy to be expected in 
given situations" (p. 13). Dyrenfurth (1984) points out 
that what is needed is, "the establishment and subsequent 
validation of a comprehensive model for technological 
literacy's various levels of attainment, and a system for 
measuring this process..." (p. 28). 
A Review and Challenge 
The components of technology are fairly well 
established and agreed upon, even if those of technological 
literacy are a little less so. Curriculum to teach about 
technology is in place and still evolving in many 
disciplines, most notably technology education. In 
addition, tests to measure what is taught in those classes 
range from the well established to the tentative. Also, 
much needed multi-disciplinary efforts to teach 
technological literacy, such as STS, are getting some 
/ 
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attention. However, there are still many obstacles to the 
attainment of widespread technological literacy. Much work 
needs to be done in constructing an integrated curriculum 
model to aid in this attainment. Pascarella (1979) supplies 
a poignant conclusion that addresses the role of education 
in the attainment of technological literacy. 
In the years ahead, the entire educational system 
— not just universities — will be challenged to 
prepare people for managing a technological 
society and for living full lives within it. It 
will have to foster an appreciation for the 
innovation process and be more visionary of 
alternative futures. True education opens the 
doors to change, without which societies become 
ritualistic and static — and die. (p. 153) 
Conclusion and Review 
This section presented several reasons why the study of 
technology is important. Among these are: technical 
knowledge is one of the three domains of knowledge; 
technological systems are one of the three types of systems 
that we humans use to organize our world; the history and 
evolution of humankind is integrally linked to technology; 
the continued existence of the human race partially rests on 
our ability to create, choose, manage and evaluate 
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technology. The ability to perform the last has been 
labeled — technological literacy. 
The need for more technological literacy on behalf of 
the layperson was cited by dozens of experts and national 
reports. Along with the encompassing need to control the 
future direction of humankind, health, personal and national 
wealth, national security, societal systems, and our 
democratic way of life were all cited as being enhanced or 
dependent upon technological literacy. Those who are not 
adequately literate about technology have been called 
technopeasants and barbarians and labeled as inefficient 
workers and consumers, and ineffective citizens. 
The components of technology were analyzed and listed. 
They were found to be — resource, utilization, potential 
extension, and context. It was described that these 
components are very broadly defined and highly interrelated. 
Distinctive aspects of these components and technology as a 
whole were listed; these included the observation that 
technology is a distinctive human activity that can be 
studied. Technology was defined as a system of processes by 
which resources are utilized to extend human potential 
within an ecological/evolutionary context. 
The knowledge held, abilities, and behaviors of the 
technologically literate were listed. The knowledge area 
deals with knowing about the overall technological process, 
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its components, and the relationships between them. 
Abilities are concerned with being able to gather 
information, make choices and predictions, apply technology 
to the solution of problems, and then monitor and evaluate 
the results. Behaviors deal with the willing and 
comfortable participation in the technological process using 
the aforementioned types of knowledge and abilities. 
Technological literacy was defined as having the knowledge 
and ability to choose, properly apply, then monitor and 
evaluate appropriate technology given the 
ecological/evolutionary context. 
The dimensions of technological literacy were explored 
and a theory of how it is related to other constructs was 
presented. It was found that technological literacy could 
theoretically be described by three dimensions, i.e., 
technic, role, and competence. The technic dimension 
describes the sociotechnical strata that a certain 
technological system may be concerned with, e.g., 
industrial, agricultural etc. The role dimension describes 
the involvement that an individual or group has with 
technology, e.g., citizen, producer, or consumer. The 
competence dimension describes the level of cognitive and 
applied skill necessary to interface with the technological 
process on a variety of levels, e.g., application, 
evaluation, etc. 
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Courses and curriculum efforts to teach about 
technology were discussed. Most notably among these were 
industrial technology education and STS programs. The 
technology education discipline (formerly industrial arts) 
was highlighted because of the field's pioneering and 
continuing role in defining technology and developing 
curriculum models dealing with the same. The roles and 
efforts of science, the arts, vocational education, home 
economics, and institutions of higher learning were also 
mentioned as they pertain to the attainment of technological 
1iteracy. 
Finally, it was noted that research concerning 
technological literacy was scarce. Several technological 
literacy research projects were discussed. It was noted 
that models of technological literacy, such as the one 
presented in this paper, need to be tested for validity. 
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CHAPTER III METHODOLOGY 
Population and Sample 
The population of this study was high school students 
in the state of lowa^. The sample was comprised of 
volunteering school districts (see Appendix D). Within the 
volunteering schools, intact classes were targeted for 
participation in the study. The classes selected were as 
heterogeneous as possible. Most classes selected were 
required courses. 
Instrumentation 
An instrument to measure industrial technological 
literacy was developed for this study. Through a review of 
the literature, this researcher defined the construct. A 
pool of approximately 200 items was generated by the 
students in the Spring 1988 section of Research and 
Evaluation/Industrial Education and Technology 652 -
Advanced Testing and Measurement (see Appendix C). The 
members of the class screened the most suitable items. The 
^The Iowa State University Committee on the Use of 
Human Subjects in Research reviewed this project and 
concluded that the rights and welfare of the human subjects 
were adequately protected, that risks were outweighed by the 
potential benefits and expected value of the knowledge 
sought, that confidentiality of data were assured and that 
informed consent was obtained by appropriate procedures. 
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following procedure were used to generate, revise, and 
screen items. 
1. Class members individually wrote items based on the 
test plan which this researcher developed (see Appendix 
H). Each member wrote approximately 20 items, except 
for this researcher who wrote approximately 80 items. 
Ideas for the items came from: 
a. the item writer's experience and knowledge 
b. current high school level technology education 
texts 
c. current high school level general texts, e.g., 
mathematics, history, government, literature, etc. 
d. current journal articles 
e. discussion with faculty members in various 
departments 
2. Every student examined all items and made suggestions 
for improvement. 
3. Every item was rated by the students according to its 
ability to seemingly measure technological literacy and 
nothing else, i.e., its 'purity'. 
4. Every item underwent at least two iterations of steps 2 
and 3 above. 
5. The 100 items rated highest were selected to be trial 
tested. 
The 100 items were administered to undergraduate 
students within the department of Industrial Education 
and Technology. The students within this sample were 
currently enrolled in I ED & T 110, which is the 
prerequisite for all other courses within the 
department, i.e., the students were new in the 
department. This item tryout was to gauge students' 
reactions to the items, record the time necessary to 
administer the items, and investigate item 
discrimination and difficulty indices. The students 
comprising the item tryout sample were observed and 
interviewed to investigate any potential problems with 
items, e.g., biased or objectional, vague, or unkeyable 
i terns, etc. 
Seventy-five items were selected that had the best 
combination of point-biserial correlation, appropriate 
distracter patterns, difficulty level, and face 
validity. The items were revised as necessary as 
indicated by the analyses and student observations and 
interviews. 
The writing clinic on campus reviewed the items to 
double check items as to spelling, grammar, appropriate 
reading level for high school students, and coherence. 
The items were also screened by several lay persons, 
including female high school students, to check for 
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gender and age oversights and biases. Items were 
revised as necessary. 
9. The items were formed into four preliminary test forms. 
Each form contained 30 items, an identical core of 15 
items plus an additional 15 items. One form was 
administered to each of the high school grade levels 
(freshman through senior), which comprised the 
preliminary field test/pilot study. Approximately 70 
subjects in each grade level were sampled for a total 
pilot study sample size of 272. Modified informed 
consent was utilized with participants and their 
guardians (see Appendix I). 
10. Data collected from the pilot study was used to 
evaluate the items. The test forms were factor 
analyzed. The items, which were originally classified 
according to the test blue print, were group according 
to their factor structure. One parameter logistic 
scaling and item information functions were also used 
to evaluate the items. 
11. Items from the final pool were selected according to 
the test blueprint and their individual properties. 
Forty-five items were selected that maximized the 
properties of item discrimination, difficulty level, 
interval scaling properties as evidenced by Rasch item 
difficulty estimates, item information function. 
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monotonie item characteristic curve, and factor 
loadings on a roles factor. The 45 items were slightly 
revised to improve wording and nondistracting foils. 
The 45 items were formed into the final version of the 
instrument to measure industrial technological 
literacy. The instrument was titled "Industrial 
Technological Knowledge" (ITK) (see Appendix J). The 
intended goal was to construct a final form of the 
instrument with desirable precision and discrimination 
properties as well as proportional domain 
representation. Refer to Table 1 for the final-form 
test blueprint. It was desired that the final test 
form would discriminate over the ninth through twelfth 
grade levels. 
Table 1 
Final Form Test Blueprint 
Know Comp App Anal Syn Eval 
Industrial 
Producer 3 1 2 1 2 1 
Consumer 3 8 5 2 3 0 
Citizen 2 1 1 4 2 3 
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Pilot Study 
The preliminary field testing of the items also served 
as a pilot study. The demographics collected at this stage 
were sex, grade level, and site. Visual inspection of the 
data revealed that males and females performed similarly on 
the test forms. The means of the total test forms increased 
with grade level. The factor structure for each form was 
similar. The forms had KR-20 reliabilities of approximately 
0.50. Once the forms were narrowed to the items which would 
be included in the final instrument form, the reliabilities 
increased to the 0.60 - 0.70 range. 
There were no major differences between sites on form 
total scores. However, for some individual items there was 
very erratic behavior of item means among sites at a given 
grade level and among linking items at the same site at the 
different grade levels. Interviews of teachers and 
students, observations of participating classes, and review 
of courseware and lesson plans used in the classes led this 
researcher to conclude that individual item means were 
highly dependant on recent learning experiences. However, 
because of the variance in curriculum among schools, total 
test form scores did not show erratic patterns. 
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Test Administration/Data Collection 
The ITK instrument was administered to the individuals 
comprising the sample. The instrument was group 
administered to intact classroom units. All participating 
administrators, teacher, and personnel cooperated in a very 
professional and courteous manner. This researcher or a 
knowledgeable assistant from the Department of Industrial 
Education and Technology personally administered or oversaw 
all testing and data collection. Order and standardized 
procedures were maintained at all times (see Appendix K). 
At the time of test administration, demographic data 
concerning grade level, gender, number of previous 
industrial courses taken, mother's contact with tools or 
machines, father's contact with tools or machines were 
collected. A survey instrument titled "High School Student 
Information Sheet" (see Appendix L) was used to collect the 
demographic information. 
The testing and data collection from students were 
accomplished during one class period. ITED subscores were 
obtained from the student's records. There was space set 
aside on the survey instrument to transcribe ITED scores. 
Written consent was used to use the ITED data (see Appendix 
M). Modified informed consent was used with students 
wishing to complete the instrument and the information sheet 
77 
but whom for which ITED scores were not to be extracted (see 
Appendix K). 
Research Null Hypotheses 
1. The ITK instrument will- display unidimensionality. 
Ho,: > 1.0; < 1-0 for i = 2,",k 
Ha"- Xz'" 'Ak > 1 .0 for k > 1 
2 - 10. Research hypotheses 2 through 10 test whether or 
not the multiple partial correlation between the ITK 
total score and each of the independent variables, 
i.e., grade level, gender, father contact with tools or 
machines, mother contact with tools or machines, 
previous amount of industrial/technical courses taken, 
the ITED subscores of Quantitative, Social Science, 
Natural Science, and Reading Total, differ from 0 
beyond that expected due to sampling error. This 
statistic will reveal the unique variance accounted for 
in the dependant variable by each of the independent 
variables. The general null and alternate hypotheses 
follow. 
Ho: = 0 
Ha '• . .k_i > 0 
for j = 1--k variables 
11 - 21 Research hypotheses 11 through 21 test whether or 
not the independent variables or combinations of 
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independent variables significantly add to the 
predictions of ITK total score and subscores. 
Following is the general linear model which was used to 
test the null hypotheses that pertain to prediction: 
= B,X, + BgXg + . . . + BjXj + Bq 
Y = total score (TOT) on ITK instrument 
= score on ITK subtest 1 
92 = score on ITK subtest 2 
?3 = score on ITK subtest 3 
X, = dummy coding for grade 9 
Xg = dummy coding for grade 10 
X3 = dummy coding for grade 11 
X4 = gender 
Xg = father contact with tools or machines (DAD) 
Xg = mother contact with tools or machines (MOM) 
Xy = number of semesters of industrial/technical (IND) 
courses taken since grade six 
Xg = ITED Quantitative subscore (Q) 
Xg = ITED Social Science subscore (SS) 
X^o = ITED Natural Science subscore (NS) 
X,, = ITED Reading Total subscore (RT) 
The general null and alternate hypotheses follow. 
Hg: Bj = 0 for j = 1"k 
Bj ^ 0 for j = 1 "k 
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Following are the hypothesis numbers and the 
corresponding variables or blocks of variables. 
Because of dummy coding, grade level variables were 
always entered as a block. 
Hypothesis Variable(s) 
11 grade level - , Xg, X3 
12 gender - X4 
13 father contact with tools or 
machines - X, 
14 mother contact with tools or 
machines - Xg 
15 the combination of father and 
mother contact with tools or 
machines - Xg and Xg 
16 previous amount of 
industrial/technical courses 
taken - Xy 
17 ITED Q subscore - Xg 
18 ITED SS subscore - Xg 
19 ITED NS subscore - X^Q 
20 ITED RT subscore - XI1 
21 The combination of the ITED Q, 
SS, NS, and RT subscores - Xg_ 
^9» XjQ, and X^^ 
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- 25. Hypotheses #22 through #25 test whether the 
correlation between ITK total score and each ITED 
subscore is similar (within 0.20) to the average 
intercorrelation of the ITED subscores. Following are 
the general null and alternate hypotheses. 
Ho: - r,,! = 0 
Ho: n.4 - n,i =# 0 
i,j = ITED Q, SS, NS and RT subscore 
I = ITK total score 
The ITK total test score will not have a linear 
relationship with grade level. Following is the 
general linear model which was used to test this 
hypothesis: 
? = + BgXg + B3X3 + Bo 
9 = total score on ITK instrument 
X, = grade level 
Xg = grade level squared 
X3 = grade level cubed 
The null and alternate hypotheses follow. 
HogQ: Bj = 0 for j = 1--3 
Hagg: Bj ^  0 for j = T'S 
There is no difference among grade levels on ITK total 
or subpart scores. 
H027: Mi = Mj i, j = 1 - -a i + j 
H027: Mi ^ Mj i, j = r-3 i * j 
81 
28. There is no difference between male and female scores 
on ITK total or subpart scores. 
'^o28* female ~ ^^famalo 
^A28* ^ f^femalo 
29. There is no interaction between gender and grade level 
on the ITK total score. 
HO29= (Ml,j ~ MK.I) = 0 
Ha29* (^1,j ~ Mk.l) > 0 
for i,j = r-3, i f j k,l=1,2 k=l 
Data Analysis 
Hypothesis #1 was tested by performing a factor 
analysis of the items. 
Hypotheses #2 through #10 were tested by using partial 
correlation and multiple regression procedures. 
Hypotheses #11 through #21 were tested using multiple 
regression. 
Hypotheses #22 through #25 were tested using 
correlational procedures. 
Hypothesis #26 was tested by visual inspection of 
plotted cell means and multiple regression. 
Hypotheses #27 through #29 were tested by analysis of 
variance and analysis of covariance. 
Descriptive statistics of the sample, the ITK scores, 
and the individual item characteristics were generated by a 
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variety of techniques including one parameter logistic 
scaling, analysis of variance, and correlational methods. 
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CHAPTER IV RESULTS 
The results of the major study are presented in this 
chapter. These results include descriptive data about the 
subjects and the instrumentation and the findings concerning 
the tests of the null hypotheses as presented in CHAPTER 
III. Unless specified otherwise, cases with missing data 
were deleted case-wise, i.e., only subjects for whom 
complete information on the independent variables was 
obtained were used in the analyses. Unless specified 
otherwise, all correlational and t-tests were two-tailed and 
performed at the .05 level. 
Deviations from the Methodology 
It was originally planned that students in grades nine 
through twelve would comprise the sample. Undergraduate 
students at Iowa State University (grades 13 - 16) were 
added to the sample to boost the subjects to item ratio to 
above twenty for certain statistical techniques that require 
such a ratio (see Appendix D). 
Threats to Internal Validity 
It was hypothesized that technological literacy was a 
subset of general achievement and should exhibit similar 
characteristics to the ITED subscores. Some confounding of 
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the results is expected because the Reading Total subtest 
shares variance with the Natural Science and Social Science 
subtests. Another threat to validity is that the research 
design failed to take into account was that there are two 
levels of ITED subtests. One level is for grades 9 and 10; 
the other is for grades 11 and 12. These forms are quite 
similar being comprised of 50% linking items. They also 
have very similar (in most cases identical) psychometric 
properties. 
Descriptive Statistics of the Sample 
Industrial Technological Knowledge test scores were 
collected from 1091 subjects. Eight hundred and six (806) 
of these were high school students (443 male, 358 female); 
265 were college students (151 male, 111 female)-. Tables 2 
and 3 break down by grade level and gender the number of 
subjects used in this research. To judge the 
representativeness of the high school portion of the sample, 
the sample ITED subscore averages are presented. It is 
evident that the subjects in the sample tended to have 
higher ITED subscores than the state average. Statewide 
ITED subscore averages are presented for comparison. For 
^Male plus female sample size does not add to total 
sample size because of missing data for grade level and/or 
gender. 
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college students, high school grade point average was self-
reported (0.0 to 4.0 scale). 
Descriptive Statistics of the Instrument 
The industrial technological knowledge instrument that 
was used in the main data collection phase of the study was 
comprised of 45 items selected from the pilot study. Tables 
4 through 7 contain descriptive information about total and 
subtest scores. Descriptive information about individual 
items is located in Appendix N. 
Testing of Hypotheses 
Research Hypothesis 1 
The ITK instrument will display unidimensionality. 
Ho,:Ai > 1 '0;Ai+i < 1 '0 for i = 2," ,k 
HR: Xa'" 'Ak > 1.0 for k > 1 
This hypothesis was rejected. Multiple interpretable 
factors were extracted. Because it was desired that the 
minimum subject to item ratio would be 20, college students 
(grades 13 - 16) were added to the sample to test this 
hypothesis. Initial factor analyses were conducted using 
the entire sample and split by gender both with and without 
the college students. The results of the analyses with and 
without the college students were almost identical. The 
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Table 2 
Breakdown of High School Population - Gender bv Grade 
Gender Grade Q 
Female 9 14. ,00 
n, = 37 (13 . 5 ) '  
"2 = 72 
Male 9 16. ,19 
n, = 42 (13 .5) 
Hz = 62 
Female 10 16. 51 
Hi = 42 (15 .0) 
nj = 72 
Male 10 15. 96 
n, = 50 (15 .0) 
"2 = 98 
Female 1 1 17. 15 
ni = 65 (17 .3) 
"2 = 100 
Male 1 1 16. 35 
ni = 80 (17 .3) 
"2 = 143 
Female 12 17. 20 
"i = 54 (18 .6) 
"2 = 113 
Male 12 19. 73 
ni = 62 (18, .6) 
140 
Female with ITED's = 198 
Male with ITED's = 234 
Total with ITED's = 442 

















































A1 1 females = 357 
A1 1 males = 443 
Total high school = 800 
n^ = Subjects for which ITED subscores were collected, 
ng = Subjects completing instrument and includes n,. 
^Numbers in parentheses are state of Iowa means by grade 
level (male and female combined). 
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Table 3 
Breakdown of Supplemental College Population - Gender bv 
Grade 
Grade Gender Number in Self-reported 
level sample high school GPA 
13 female 22 3.3 
male 9 3.1 
14 female 12 3.0 
male 35 3.1 
15 female 29 3.3 
male 45 3.1 
16 female 48 3.3 
male 62 3.1 
Females 13 - 16 = 111 
Males 13 - 16 = 151 
Total college = 262 
Note : Totals from high school and college populations do 




Instrument Statistics - Male and Female Combined 
Total test Total test Subtest Subtest Subtest 
H.S. H.S. & 
College 
#1 #2 #3 
No. of items 45 45 21 14 10 
Cronbach's a .83 .86 .77 .47 .65 
Minimum score 2 2 3 0 1 
Maximum score 44 44 21 11 10 
Mean 22.23 24. 19 12.77 4.12 5.40 
Median 23 25 14 4 6 
Mode 24 27 15 3 6 
Standard 
deviation 
7.12 7.84 4.09 2.21 2.31 
Standard error 
of measurement 




.28 0.38® .37 .17 .27 
Skewness of 
distribution 
-0.13 -0.12 -0.59 .38 -0.26 
Kurtosis of 
distribution 
-0.55 -0.55 -0.14 -0.28 -0.77 
Average inter- .10 
item correlation 
.12 . 14 .06 .15 
Average item 
mean 
.50 .54 .61 .29 .54 
^Calculated using uncorrected point-biserial correlation. 
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Table 5 
Subtest Statistics Bv Gender - Subtest #1 
Females Males 
No. of items = 21 
Cronbach's a .71 .80 
Minimum score 3 3 
Maximum score 20 21 
Mean 12.62 12.92 
Median 14 14 
Mode 15 15 
Standard 3.65 4.40 
deviation 
Standard error 1.97 1.97 
of measurement 
Average item/ .28 .36 
total score 
correlation 
Skewness of -0.51 -0.66 
d i stri bution 
Kurtosis of -0.14 -0.23 
distribution 
Average inter .12 .16 
item correlation 




Subtest Statistics Bv Gender - Subtest #2 
Females Males 
No. of items = 14 
Cronbach's a .42 .50 
Minimum score 0 0 
Maximum score 11 10 
Mean 3.81 4.38 
Median 4 5 

























Subtest Statistics Bv Gender - Subtest #3 
Females Males 
No. of items = 10 
Cronbach's a .62 .67 
Minimum score 1 1 
Maximum score 10 10 
Mean 5.60 5.28 
Median 6 6 




























.14 . 1 7 
Average item 
mean 
. 56 .53 
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results of the subsamples were a little less interpretable, 
however, the extracted factors were the same. The 
intercorrelation matrix of the items revealed a weak but 
positive correlation (0.0 < r < .43) among most items, 
except for six correlations (out of 990)3. 
Several factor analyses were conducted using different 
combinations of extraction and rotation techniques. In all 
cases, based on eigenvalues and examination of scree plots, 
three factors were extracted. There was one large unrotated 
factor (eigenvalue approximately 7.0) and two additional 
candidates for interpretation. The second and third 
unrotated factors were much weaker (eigenvalues 
approximately 1.5). Different combinations of extraction 
and rotation techniques produced essentially the same 
groupings of items. 
To maximize intercorrelations and aid in factor 
interpretation, tetrachoric correlations were computed and 
the analyses repeated. Results were very similar, however, 
factor interpretation was enhanced because item/primary 
factor correlations were increased while item/secondary 
factor correlations were lessened. Rotation whether by 
orthogonal or oblique technique produced the same groupings 
of items. The eigenvalue of Factor 1 was 11.76 accounting 
^Lower half of the matrix not including the diagonal. 
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for 26.1% of the variance; the eigenvalue for Factor 2 was 
2.23 accounting for 4.9% of the variance; the eigenvalue for 
Factor 3 was 1.67 accounting for 3.7% of the variance. 
Total variance accounted for by the three factors was 34.8%, 
Oblique rotation was used because there was reason to 
suspect factors were correlated due to the homogeneity of 
item intercorrelations. The items in the instrument were 
formed into three subtests corresponding to the three 
factors. Table 8 contains the item/factor correlations. 
Factor 1 was labeled Technological Systems and 
primarily contains items pertaining to industrial 
technological systems, i.e., production (or alternatively 
manufacturing and construction), communications, 
transportation, and energy/power. The two highest loading 
items on this factor were: 
#18 Why can computers lead to greater productivity in 
industry? Reduction of human error, reduction of cost, 
greater speed, and increased accuracy. 
#29 The average worker has to be retrained because new 
methods of doing things have been developed. 
Factor 2 was labeled Technological Applications and 
primarily contains items pertaining the application of other 
discipline areas (most notably science and math) to the 
solution of technological problems. The two highest loading 
items on this factor were: 
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#15 One of the most promising uses of microbes is for 
cleaning the environment. 
#31 Cooking in a microwave oven is done by exciting the 
atoms in the food. 
Factor 3 was labeled Technological Interpretation and 
primarily contains items that pertain to general knowledge 
of technology and interpretation of written and graphic 
material having a technological theme. The two highest 
loading items on this factor were: 
#37 Technology can best be defined as people using tools, 
resources, and processes to solve problems or extend 
their capabi1ities. 
#45 Consider this situation. The design, manufacturing, 
marketing, and management of product XX was performed 
by hundreds of individuals. After using product XX, 
many consumers were injured. In a latter court case, 
injured person John Doe testified that he thought 
product XX was unsafe even before he used it. Several 
employees that helped make and sell the product also 
testified that they had always thought XX was 
dangerous. The Judge asked the injured person why he 
went ahead and used the product. He also asked the 
employees why they went ahead and made and sold the 
product even though they thought it was unsafe. The 
situation presented above could be accounted for 
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because individuals, when given di rections by people in 













18 .81 .24 - .48 
29 .80 . 30 -.65 
2 .66 .35 -.40 
14 . 66 
tn 
-.36 
30 .63 . 39 -.56 
20 .61 .43 .00 
9 .60 . 1 7 -.26 
1 . 58 -.01 -.28 
10 .57 .05 -.33 




35 .54 .35 -.27 
25 .51 .40 -.32 
1 3 .50 .31 -.29 
36 .49 .37 -.36 
1 1 .49 ro
 
-.07 
28 .47 .46 -.17 
6 .46 .28 -.29 
16 .40 .29 - i 03 
3 .38 . 1 1 —. 35 
27 .37 .26 -.16 
12 .33 .07 -. 14 
Table 8 (continued) 
Item/factor correlations 
15 .05 .69 .05 
31 .35 .64 -.18 
44 .36 .58 - .40 
19 .32 .56 -.16 
26 .45 .56 —. 33 
38 .31 .52 -.42 
21 .37 .52 -.31 
34 .40 .51 -.26 
32 . 1 7 .48 -.10 
23 .37 .42 -.26 
43 .14 .38 -.26 
7 .20 .36 -.33 
5 .26 .31 -.29 
39 .21 .23 -.12 
37 .59 .41 -.76 
45 .38 .30 -.66 
42 .44 .35 —. 66 
22 .54 .39 -.57 
41 .35 .23 -.57 
24 .28 .39 -.55 
33 .44 .26 —. 54 
40 .08 - .04 -.47 
1 7 .30 .35 -.46 
4 .32 .14 -.33 
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Because gender differences were discovered that change 
the outcome of many statistical tests, the tests of 
hypotheses #2, #4 through #11, and #13 through #21 were 
tested for males and females separately. 
Research hypotheses #2 through #10 test whether or not 
the multiple partial correlation between the ITK total score 
and each of the independent variables differ from 0 beyond 
that expected due to sampling error. The general null and 
alternate hypotheses follow. 
Ho: -k-i = 0 
1 "'k-i ^ 
for j = 1'*k variables 
Research Hypothesis 2 - Grade Level 
Males. The null hypotheses for total score and 
subscore #1 were rejected. Refer to Table 9 for a 
tabulation of the independent variables and their unique 
variance with ITK total and subscores. 
Females. The null hypotheses for subscore #1 and 
subscore #3 were rejected. 
Research Hypothesis 3 - Gender 
The null hypothesis for subscore #2 was rejected. 
Research Hypothesis 4 - Father Contact with Tools or 
Machines 
Males. The null hypothesis for total score was 
rejected. 
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Females. There was a failure to reject any of the 
hypotheses concerning females. 
Research Hypothesis 5 - Mother Contact with Tools or 
Machines 
Males. The null hypothesis for subscore #1 was 
rejected. 
Females. There was a failure to reject any of the 
hypotheses concerning females. 
Research Hypothesis 6 - Industrial/Technical Courses 
Males. There was a failure to reject any of the 
hypotheses concerning males. 
Females. The null hypothesis for total score was 
rejected. 
Research Hypothesis 7-0 
Males. There was a failure to reject any of the 
hypotheses concerning males. 
Females. The null hypothesis for subscore #2 was 
rejected. 
Research Hypothesis 8 - SS 
There was a failure to reject any of the hypotheses 
concerning males or females. 
Research Hypothesis 9 - NS 
Males. The null hypotheses for total score and all 
subscores were rejected. 
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Table 9 
Unique Variance in Total and Subscores Accounted for bv 
Independent Variables - Broken Down bv Gender 
Total® F1 F2 F3 
Gender % 0.5 0.5 1.9 0.1 
,069  ,169 005 520 
M" F<= M F M F M F 
Grade % 3.3 0.3 2.8 4.0 0.0 0.2 1.1 3.3 
sig. .007 .442 .012 .006 .975 .558 .123 .013 
Indust/ 0.04 3.3 0.3 0.2 0.1 0.0 0.0 0.0 
tech. .389 .012 .387 .550 .572 .703 .976 .825 
Father 2.3 0.4 1.0 1.0 1.2 1.2 1.7 0.2 
occup. .026 .389 . 142 .178 . 104 .140 .057 .571 
Mother 0.0 0.5 2.2 0.1 0.6 1.5 0.4 0.0 
occup. .964 .333 .029 .621 .248 .097 .337 .851. 
Q 0.0 1.5 0.2 0.3 0.2 3.3 0.2 0.0 
.924 .091 .519 .442 .522 .012 .530 .784 
SS 0.1 0.5 0.4 0.0 0.0 1.5 0.3 0.0 
.593 .347 .357 .860 .840 .097 .429 .972 
NS 10.3 3.1 8.4 4.6 4.0 0.3 2.9 2.1 
.000 .015 .000 .003 .003 .435 .012 .046 
RT 0.9 0.0 0.6 0.0 0.0 0.1 0.0 0.3 
.168 .992 .240 .814 .738 .659 .697 .432 
Note. Percent of variance based on r^ after partialing out other 
independent variables. Level of significance based on one-tailed test. 
*D.F. for male and female combined = 413. 
"D.F. for males = 217. 
°D.F. for females = 188. 
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Females. The null hypotheses for total score, 
subscore #1, and subscore #3 were rejected. 
Research Hypothesis 10 - RT 
There was a failure to reject any of the hypotheses 
concerning males or females. 
Step-wise regression and forced entry with testing for 
exclusion (SPSS*, 1986, p. 666 & 667) were used to test 
hypotheses #11 through #21. While R^'s between the two 
methods fluctuated somewhat, conclusions concerning 
hypotheses remained stable. The F-statistic based on change 
in R^ was used to test for significant addition to the 
regression equations. Tests were conducted at the .05 
level. Regression equations were built using only 
significantly predicting variables. Tests conducted on 
variables added singularly were conducted by entering all 
other independent variables stepwise and then forcing in the 
variable being tested. When the test concerned a group of 
variables, e.g., ITED's combined, the group of variables 
were forced in last as a block. Grade level was always 
entered as a block because dummy coding was used. Table 10 
summarizes the significantly predicting variables for ITK 
total and subscores. See Table 11 for the summary 
statistics for predicting ITK total score; Table 12 for 










Father/mother comb. M 





Q, SS, NS and RT M,F 
combined 
#1 #2 #3 
F F 






M,F M M,F 
M 
M,F M,F M,F 
Note. M - indicates significant predictor for males. 
Note. F - indicates significant predictor for females. 
^Gender does not make a significant contribution to ITK 
prediction when used in conjunction with the other 
independent variables. However, gender effects the 
statistical result of almost every hypothesis test. 
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The general null and alternate hypotheses follow. 
Hq: Bj = 0 for j = 1"k 
Bj ^  0 for j = 1 "k 
Research Hypothesis 11 - Grade Level 
Males. The null hypothesis was rejected for total 
score. 
Females. The null hypothesis was rejected for total 
score, subscore #1, and subscore #3. 
Research Hypothesis 12 - Gender 
This hypothesis was tested without splitting the cases 
by gender. The null hypothesis was not rejected. While the 
test for differences between the sexes is significant for 
subscore #2 (see hypothesis #28), gender does not make a 
significant contribution to ITK prediction when used in 
conjunction with the other independent variables. 
Research Hypothesis 13 - Father Contact with Tools or 
Machines 
Males. The null hypothesis was rejected for total 
score, subscore #2, and subscore #3. 
Females. There was a failure to reject any of the 
hypotheses concerning females. 
Research Hypothesis 14 - Mother Contact with Tools or 
Machines 
There was a failure to reject any of the hypotheses 
concerning males or females. 
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Research Hypothesis 15 - The Combination of Father and 
Mother Contact with Tools or Machines 
Males. The null hypothesis was rejected for total 
score and subtest #3. See Table 15 for the summary 
statistics of the tests of this hypothesis. 
Females. There was a failure to reject any of the 
hypotheses concerning females. 
Research Hypothesis 16 - Industrial/Technical Courses 
Males. There was a failure to reject any of the 
hypotheses concerning males. 
Females. The null hypothesis was rejected for total 
score and subscore #2. 
Research Hypothesis 17 - Q 
Males. There was a failure to reject any of the 
hypotheses concerning males. 
Females. The null hypothesis was rejected for total 
score and subscore #2. 
Research Hypothesis 18 - SS 
Males. There was a failure to reject any of the 
hypotheses concerning males. 
Females. The null hypothesis was rejected for 
subscore #2. 
Research Hypothesis 19 - NS 
Males. The null hypothesis was rejected for total 
score and all subscores. 
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Females. The null hypothesis was rejected for total 
score, subscore #1, and subscore #3. 
Research Hypothesis 20 - RT 
Males. The null hypothesis was rejected for total 
score and subscore #1. 
Females. There was a failure to reject any of the 
hypotheses concerning females. 
Research Hypothesis 21 - The Combination of Q. SS. NS and RT 
Males. The null hypothesis was rejected for total 
score and all subscores. See Table 16 for the summary 
statistics of the tests of this hypothesis concerning males. 
Females. The null hypothesis was rejected for total 
score and all subscores. See Table 17 for the summary 
statistics of the tests of this hypothesis concerning 
females. 
Hypotheses #22 through #25 test whether the correlation 
between ITK total score and each ITED subscore is similar 
(within 0.20) to the average intercorrelation of the ITED 
Q,SS, and NS subscores. Reading Total was not included in 
the average ITED intercorrelation because it is partially 
composed of the SS and NS subscores. It was assumed that 
the relationship between sample ITED average 
Table 11 
Regression Equation and Summary Statistics for Prediction of 
ITK Total Score 
Male n = 228 
Step R R: R^ADJ* R^CH SIGCH VAR NAME BETA 
1 .701 .492 .489 .492 .000 
^10 NS .539 
2 .710 .504 .499 .012 .020 X11 RT .221 




4 X. 9 .136 
5 *2 10 .125 
6 .734 .537 .524 .020 .027 X3 11 .039 
^totfnale = .136X, + .125X2 + . 039X3 + .120X5 ; + • 539X10 
.221X11 
standard error of estimate = 5.05 
Female n = 198 
Step R R2 R^ADJ R^CH SIGCH VAR NAME BETA 
1 .553 .305 .302 .305 .000 NS .440 
2 .570 .325 .318 .020 .019 Xy IND .153 
3 .585 .342 .331 .017 .027 Xa Q .166 
4 Xi 9 -.028 
5 X2 10 .171 
6 .611 .373 .353 C
O 0
 .027 X3 11 .015 
f^^female = -.028X1 + . 171X2 + .015X 3  +  .153X7 + . 1 66Xg 
.440X, o  
standard error of estimate = 4.70 
Note. One-tailed test for change in R^. 
Note. Regression coefficients are standardized. 
Note. Variables X, - X3 entered as a block. 
^Adjusted for sample size. 
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Table 12 
Regression Equation and Summary Statistics for Prediction of 
ITK Subtest 1 
Male n = 228 
Step R R: R^ADJ* R^CH SIGCH VAR NAME BETA 
1 673 .453 .450 .453 .000 X10 NS .507 
2 684 .468 .463 .0 16 .011 ^11 RT .210 
3 Xi 9 .165 
4 
^2 10 .185 
5 707 .499 .488 .031 .004 X3 1 1 .108 
y,male - 165Xi + .185X2 + . 1Û8X3 + . 507X^0 + .210X11 
standard error of estimate = 3.00 
Female n = 198 
Step R R2 R=ADJ R^CH SIGCH VAR NAME BETA 
1 .439 .193 .189 . 193 .000 
^10 NS .440 
2 Xi 9 -.018 
3 Xz 10 .207 
4 .485 .236 .220 .043 .015 X3 1 1 .019 
Pifemale = -.OIGX, + .207X2 + .019X3 + .440X,o 
standard error of estimate = 2.96 
^Adjusted for sample size. 
Note. One-tailed test for change in R^. 
Note. Regression coefficients are standardized. 
Note. Variables X^ - X3IO entered as a block. 
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Table 13 
Regression Equation and Summary Statistics for Prediction of 
ITK Subtest 2 
Male n = 228 
Step R R= R^ADJ* R^CH SIGCH VAR NAME BETA 
1 .502 .252 .248 .252 .000 ^10 NS .522 
2 .515 .266 .259 .014 .042 X5 DAD .119 
5^2^31 e = • 119X5 + .522X10 
standard error of estimate = 1 .97 
Female n = 198 
Step R R2 R^ADJ R^CH SIGCH VAR NAME BETA 
1 .449 .201 .197 .201 .000 Xa 0 . 261 
2 .484 . 235 .227 .034 .004 Xg SS . 292 
3 .514 .264 .253 .029 .006 X7 IND . 175 
p g f e m a l e  =  .  I T S X ?  +  . 2 6 1 X a  +  . 2 9 2 X g  
standard error of estimate = 1 . 7 6  
'Adjusted for sample size. 
Note. One-tailed test for change in R^. 
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n = 228 
R^ADJ"" R^CH 
.257 .254 .257 
.279 .273 .022 
SIGCH VAR 




p^male = .ISOX, + .156X2 + .006X3 + 


















Female n = 198 
Step R R: R^ADJ R^CH SIGCH VAR NAME BETA 
1 .388 .150 . 146 . 146 .000 
^10 NS .429 
2 Xi 9 .105 
3 X2 10 .215 
4 .447 .200 . 183 .050 .009 X3 1 1 -.022 
pgfemale = .105X1 + .215X2 + -.022X3 + .429X^0 
standard error of estimate = 2.05 
^Adjusted for sample size. 
Note. One-tailed test for change in R^. 
Note. Regression coefficients are standardized. 
Note. Variables X^ - X3 entered as a block. 
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Table 15 
Summary Statistics of Entering Father and Mother Contact 
With Tools or Machines as a Block When Predicting ITK Scores 
for Males 
Total score 
Step R R: R=ADJ= FfCH SIGCH VAR NAME BETA 
1 . 701 .492 .489 .492 .000 ^10 NS .539 
2 .710 . 504 .499 .012 .020 RT . 221 
3 Xl 9 . 136 
4 X2 10 . 125 
5 . 723 .523 .512 .019 .031 X3 1 1 .039 
6 *6 MOM .005 
7 .732 .537 .522 .014 .046 X5 DAD . 120 
Subscore #3 
Step R R: R^ADJ PfCH SIGCH VAR NAME BETA 
1 .507 .257 .254 .257 .000 
^10 NS .545 
2 Xi 9 . 130 
3 Xg 10 . 156 
4 .533 .284 .271 .027 .043 X3 1 1 .005 
5 Xe MOM .000 
6 .556 .310 . 291 .036 .017 X5 DAD .167 
^Adjusted for sample size. 
Note. Variables X, - Xg entered as a block. 
Table 16 
Summary Statistics of Entering ITED subscores as a Block 
When Predicting ITK Scores for Males 
Total score 
Step R R: R^ADJ® RfCH SIGCH VAR NAME BETA 
1 ^8 Q -.023 
2 *9 SS .029 
3 
^10 NS .507 
4 .710 .504 .495 .504 .000 RT .213 
Subscore #1 
Step R R: R^ADJ R^CH SIGCH VAR NAME BETA 
4 Xs Q - .088 
5 Xg SS .005 
6 
^10 NS .504 
7 .685 .469 .460 .469 .000 X,, RT .263 
^Adjusted for sample size. 
Table 16 (continued) 
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Subscore #2 
Step R R: FfADJ PfCH SIGCH VAR NAME BETA 
1 Xa Q . 0 6 9  
2  X g  SS -  . 0 2 1  
3 *10 NS .  3 8 0  
4  . 5 0 9  . 2 5 9  . 2 4 5  . 2 5 9  . 0 0 0  X , i  RT . 1 0 2  
Subscore #3 
Step R R: R^ADJ R^CH SIGCH VAR NAME BETA 
1  Xs Q . 0 3 3  
2 X g  88 . 0 6 7  
3 %10 NS .  3 5 7  
4  . 5 1 9  . 2 6 9  . 2 5 6  . 2 6 9  . 0 0 0  X i i  RT . 0 8 6  
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Table 17 
Summary Statistics of Entering ITED subscores as a Block 
When Predicting ITK Scores for Females 
Total score 
Step R R2 RfADJ* R^CH SIGCH VAR NAME BETA 
1 Xi 9 - .007 
2 X2 10 . 184 
3 .261 .068 .054 .068 .003 X3 1 1 .033 
4 Xs Q . 129 
5 X g  SS .052 
6 
^10 NS • . 397 
7 .592 .351 .327 .283 .000 Xn RT .025 
Subscore #1 
Step R R2 R^ADJ PfCH SIGCH VAR NAME BETA 
1 Xi 9 -.025 
2 X j  10 .198 
3 . 258 .068 .052 .068 .004 X3 1 1 .009 
4 Xa 0 .080 
5 X g  SS .003 
6 X1O NS .430 
7 .488 .238 .210 .170 .000 X1I RT -.055 
Note. Variables - X3 entered as a block. 
^Adjusted for sample size. 
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Table 17 (continued) 
Subscore #2 
Step R R: R^ADJ pfCH SIGCH VAR NAME BETA 
1 .193 .037 .032 .037 .007 Xs DAD -.114 
2 .244 .060 .050 .023 .033 Xy IND . 199 
3 Xi 9 - .082 
4 X2 10 - .032 
5 .352 .124 .101 .064 .004 X3 1 1 .108 
6 Xa 0 . 249 
7 Xg SS .290 
8 X1O NS .006 






Step R R: R^ADJ RfCH SIGCH VAR NAME BETA 
1 Xi 9 . 103 
2 X2 10 .212 
3 . 198 .039 .024 .039 .050 X3 1 1 -.020 
4 Xg Q -.019 
5 Xg SS -.047 
6 X10 NS .348 
7 .450 .202 .173 .163 .000 X,1 RT .146 
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intercorrelation and sample ITK score would be similar to 
the relationship of the variables in the population. The 
average intercorrelation of the sample ITED subscores is 
0.76. For comparison, the average intercorrelation of 
state-wide ITED subscores is 0.78. Table 18 summarizes the 
correlation of ITK score and ITED subscores. Table 19 
presents actual state-wide ITED intercorrelations. 
Following are the general null and alternate hypotheses. 
Hp: r%,. - r,,! = 0 
Ho: r,,j - r,,! # 0 
i,j = ITED Q, SS, NS and RT subscore 
I = ITK total score 
Research Hypothesis 22 - Q 
The difference was found to be 0.25. The null 
hypothesis was not rejected. 
Research Hypothesis 23 - SS 
The difference was found to be 0.19. The null 
hypothesis was rejected. 
Research Hypothesis 24 - NS 
The difference was found to be 0.12. The null 
hypothesis was rejected. 
Research Hypothesis 25 - RT 
The difference was found to be 0.16. The null 
hypothesis was rejected. 
116 
Table 18 
ITK/ITED Intercorrelations Based on the Research Subjects 
Q SS NS RT 
Q 1 .000 
SS .718 1 .000 
NS .731 .844 1 .000 
RT= 00
 
.904 .885 1 .000 





.658* . 745* .676* 
*Not included in average intercorrelation because of partial 
correlation with SS and NS ITED subtests. 
*Less than a .20 difference with the average (.76) 
intercorrelation of ITED subscores. 
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Table 19 






SS NS RT 
1 .000 
NS .76 84 1 .000 
RT XX^ XX XX 1 .000  
*Based on the average of the various ITED forms. 
''Not avai lable. 
Research Hypothesis 26 
The ITK total test score will not have a linear 
relationship with grade level. 
Hogg: Bj = 0 for j = 1--3 
Haag: Bj # 0 for j = 1--3 
This hypothesis was tested by visual inspection of 
plotted cell means and multiple regression (see Figures 9 
and 10). The null hypothesis was rejected. A cubic 
relationship among the high school grade levels accounts for 
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a significant amount of variance in predicting ITK total 
score. 
Hypotheses #27 through #29 were tested by two-way 
analysis of variance. Cell sizes were unequal in the 
sample, therefore, cases were randomly selected to build 
equal cell sizes. Only cases with complete data on the 
independent variables were used. 
Research Hypothesis 27 
There is no difference among grade levels on ITK total 
or subpart scores. 
Ho: Mi = Mj i , j = r-3 i j 
Hg: Mi ^ Mj i , j = 1 "S i ? j 
The hypothesis was rejected for subtest #2 (see Table 
2 0 ) .  
Research Hypothesis 28 
There is no difference between male and female scores 
on ITK total or subtest scores. 
^028 • Mntale ~ Mfemalo 
^A28 • Î Mfemale 
This hypothesis for rejected for subscore #2 (see Table 
2 0 ) .  
Research Hypothesis 29 
There is no interaction between gender and grade level 
on the ITK total score. 
HO29- (Mi,j ~ Mk.i ) = 0 
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H^29' (Wl.j ~ > 0 
for i,j = 1"'3, i # j k,l = 1,2 k=l 
There was a failure to reject this hypothesis for the 
total score or any subscore. 
Ancillary and Supplementary Analyses 
Many additional exploratory type analyses were 
conducted. These will not be described in detail in this 
report. Most additional analyses consisted of analyzing the 
supplemental college sample both extant and in combination 
with the high school sample. Concerning college students 
the following was found: 
1. Adding college students to the sample increased test 
reliability, item intercorrelations and item/test 
correlations, while decreasing standard error of 
measurement and standard error of estimate. 
2. There is a very observable positive linear relationship 
be college grade level and ITK total score. 
3. For most tests of hypotheses, addition of college 
students tended to reject more null hypotheses and make 
results more interpretable. This was especially true 
for factor and Rasch analyses. 
Statistical tests concerning analysis of variance were 
also analyzed using various independent variables as 
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Figure 9. Plot of Total and Subscore Means by Grade ieve : 
and Gender - High School Students with ITED's 
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Two-way Analysis of Variance Summary Table - Subscore #2 






O F  F  
MAIN EFFECTS 105.797 4 26. 449 6. 350 0. 000 
GRADE 38.632 3 12. 877 3, 092 0. 027 
SEX 67.166 1 67. 166 16. 126 0. 000 
2-WAY INTERACTIONS 17.470 3 5. 823 1. 398 0. 244 
GRADE SEX 17.470 3 5. 823 1. 398 0. 244 
EXPLAINED 123.267 7 17. 610 4. 228 0. 000 
RESIDUAL 1199.568 288 4. 165 
TOTAL 1322.834 295 4. 484 
covariates, e.g., testing for difference among grade levels 
covarying out the effect of ITED subscores. The results in 
all cases were very similar to the relationships uncovered 
by the multiple regression analyses, e.g., gender does not 
have an effect on ITK total score when the effects of the 
other independent variables are controlled. 
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CHAPTER V INTERPRETATION, RECOMMENDATIONS, AND SUMMARY 
Interpretation of ITK Psychometric Properties 
Instrument Statistics 
The internal consistency reliability of the total test 
was .83 making the instrument less reliable than the ITED 
subtests which range from .86 to .96. However, application 
of the Spearman-Brown formula indicates that if the ITK 
instrument were the same length as the ITED composite 
instrument, the ITK's estimated reliability would be .975. 
The ITED composite reliability is .97. The average 
interitem correlation of the ITK was rather low, being only 
.10. Average item/total correlations were also small, being 
.28. It is assumed that these correlations could be 
increased by use of professional item writers and/or 
revisions indicated by this study. If the average interntem 
correlation could be increased to .15 (the average interitem 
correlation of subtest #3), the reliability estimate for the 
45 item instrument would be .89. 
There was no floor or ceiling effect on the ITK 
instrument. The distribution of scores was nearly normal 
with an average item mean of .5. This allowed for maximum 
variance. However, due to the potential for guessing, a 
slightly easier test would have given more information about 
test takers. 
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The 2.94 standard error of measurement of the ITK 
instrument is proportionately large compared to the ITED 
composite. The standard error of measurement for 361 item 
ITED composite is approximately 1.2. It is assumed that 
item revision would decrease the ITK's standard error of 
measurement. 
Except for slight anomalies, the following pattern was 
exhibited for all subscores: the average subscore internal 
consistency index, the average interitem correlation, and 
the average item/subscore correlation was higher for males; 
while the standard deviation and the standard error of 
measurement were lower. The instrument does a much better 
job of measuring the industrial technological knowledge of 
males than females. 
Subtest #1 (technological systems) had the most 
appropriate difficulty level (61%). Also, except for 
average interitem correlation, the psychometric properties 
for gender were most similar for this subtest. If the 
entire ITK instrument was comprised of items similar to 
those in this subtest the internal consistency estimate 
would be .88. 
Subtest #2 (technological applications) exhibits the 
poorest psychometric characteristics of the three subtests. 
It is comprised of very difficult nondiscriminating items. 
The average item mean was barely above chance level and the 
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average interitem correlation is very low. Concerning the 
tests of the hypotheses, this subtest caused the most 
male/female differences. 
Subtest #3 (technological interpretation) exhibits the 
most normal distribution of mean scores. It also had the 
highest average interitem correlation. If the total test 
were made up of items similar to those in subtest #3 the 
expected reliability would be .89. 
At first glance, subscore #2 may seem a likely 
candidate for deletion. However, the types of items it 
contains seem to be valid (based on the test plan) and are 
central to the stated definition of technological literacy. 
This writer recommends that subscore #2 be retained and that 
its psychometric properties be enhanced through item 
revision. It is expected that by making the items less 
difficult the properties of this subtest could be improved. 
The data collected from the main phase of this study is 
equivalent to the main field testing phase of a research and 
development project. It is the view of this researcher that 
the ITK instrument exhibits satisfactory psychometric 
properties to be worthy of revision and advancement to the 
operational field testing stage of development. 
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Item Statistics 
On the whole, the items in the ITK instrument could 
bear significant revision. Many items were too difficult, 
with several having means close to or below chance level. 
For the female subsample this condition was aggravated. The 
foils could also be improved. Most items had only two or 
three performing distracters. Therefore, a three or four 
response multiple choice format would have had as much 
utility as the five response format utilized. 
Except for a few items, the analysis of variance tests 
for difference in item means across grade levels were not 
significant. Where they were significant, a curvilinear 
relationship was usually exhibited with freshman receiving a 
high item mean, sophomores and juniors receiving a low mean, 
and seniors receiving a high mean. Interpretation of these 
results and others is confounded by the nonrandomness of the 
sampling procedure. 
Among items and between gender there is much 
fluctuation of item means at the various grade levels. 
Females do better on some items; while males do better on 
others. These fluctuations are much more pronounced for 
items which are more difficult. Females tended to perform 
better on items requiring reading comprehension. There was 
no consistent pattern of item means between males and 
females except that males tended to score higher. 
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The Rasch difficulty estimates indicate that the 
dispersion of difficulties is restricted to the center of 
the distribution, i.e., instead of the -3.0 to 3.0 expected 
distribution, the range is -1.87 to 2.57. If the 2.57 item 
were eliminated, the upper limit would be 1.42 (see Figure 
11). The chi-square probability estimates for the goodness 
of fit of the items to the one parameter logistic model 
reveal several items that do not fit the assumptions. The 
slopes of the items tend to be flatter than the ideal. 
2 2 3 
III I I I  I 
2 4 3 4 
Jiiili 
-3.0 3.0 
Figure 11. Rasch Difficulty Estimates 
Note. Each tick indicates one item unless otherwise 
specified. 
If the items were revised to make them less difficult, 
the male/female differences in means and the relationship 
between grade level and item means should improve. However, 
some items which are very difficult, e.g., #15, which deals 
with the use of microbes to consume pollution, have high 
face validity and are items that many educators would agree 
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are need or good-to-know items. Moreover, the pattern of 
distracters indicates there were widespread misconceptions 
about many technological terms, applications, and 
relationships. 
It is recommended that poor distracters be 
improved/eliminated to change the format to that of four 
alternatives. In addition to improving item and instrument 
characteristics, this would increase the number of items 
that could be administered in a class period. While it was 
recommended that all subtests be retained, this writer 
recommends that more items be developed and tested then 
formed into a pool of items from which additional subtest 
items could be selected. 
Theoretical and Empirical Model Comparison 
Dimensionali tv 
This writer believes there is strong evidence that the 
ITK instrument displays multiple dimensions. Regardless of 
the rotation or extraction technique, the same factors were 
extracted. This is true for either gender. When males and 
females are combined and/or the college sample was added the 
loadings became more clear. 
It was hypothesized that technological literacy would 
have three dimensions, i.e., role, competence, and technic 
area. The ITK instrument was designed to measure the 
129 
industrial technic strata. The three empirical based 
factors, i.e., systems, applications, and interpretation, 
are somewhat similar to the roles dimension. Fifty percent 
of the items originally classified as aligning with a 
producer role factored into the systems factor. 
Approximately 66% of the interpretation factor was composed 
of items originally being classified as aligning with the 
consumer role. The originally classified citizen role items 
were dispersed among the extracted factors. It is the 
conclusion of this researcher that the extracted factors as 
named better describe the dimensions of the instrument that 
the hypothesized role dimensions. 
No factor structure along a competence dimension was 
found to exist in the ITK instrument. However, the 
competence dimension which was based on the level of 
complexity of the interface between the individual and 
technology seems to be useful for item and instrument 
development in that it guides the instrument to contain 
items along Bloom's entire taxonomy. Based on the empirical 
evidence, the mode of industrial technological literacy 
would contain the three factors as shown in Figure 12. It 
was assumed that other strata exist and that they would 
display the same factor structure as that of the industrial 
strata. While untested, these assumptions still seem valid 





Systems Applications Interpretation 
Figure 12. Empirical Model of Industrial Technological 
Literacy 
Factor loading of Items 
Factors #1 and #3 had the strongest and least ambiguous 
loadings. Factor #2 had many loadings that were of similar 
magnitude with one or both other factors. As discussed 
under the test and item statistic sections. Factor #2 
contained difficult items with low intercorrelations. The 
loadings on all factors were less than ideal. The 
recommendations made about item development and revision 
should improve the factor structure. 
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It is significant to note that the highest loading item 
before rotation was item 37 which deals with the definition 
of technology. After rotation this item had the highest 
loading on Factor #3. For Factors #1 and #3 the highest 
loading items all deal specifically with concepts derived 
form the intended curriculum of industrial technology 
education (see Appendix A). 
Construct Validity Evidence 
Grade level effects 
Grade level accounts for uniaue variance in ITK total 
score for males but not females. However, for either gender 
there is no evidence that score on the ITK instrument nas a 
positive relationship with grade level for high school 
students. There is such evidence for college students. 
Depending on the sample or subsample of high school students 
used, the relationship is flat or curvilinear. It is 
untenable if the relationships revealed were due to the 
sampling procedure, the instrument, or some other threat to 
validity. This writer's educated guess is that the samoling 
procedure for high school students and the difficulty level 
of the instrument were the confounding influences. 
The proposed theory of technological literacy 
stipulates, that grade level, being closely related to 
cognitive development, should correlate positively with the 
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construct. While this was not found to be the case for high 
school students, the existence of technological literacy or 
the more narrow industrial strata is not automatically 
negated. The expected relationship between grade level and 
ITK score was exhibited in college students. The 
nonsupporting evidence concerning high school students could 
be due to the difficulty level of the instrument. 
Gender effect 
Only for subscore #2 did gender account for unique 
variance in score. It was hypothesized that males woula 
receive higher ITK total scores because of stereotypical 
male roles in society. While mean scores for males and 
females were not significantly different on the ITK total 
test, gender did play a significant role in testing 
hypotheses. Males and females performed very differently on 
most items. The total variance accounted for in ITK total 
or subscores by the other independent variables was roughly 
half for females what it was for males. For males the 
independent variables explain 52% of the variance in ITK 
total score; for females the figure is 35%. 
For both sexes, but especially for females, there is 
much unexplained variance attributable to sources other than 
the variables investigated. It is this researches 
impression that these unexplained sources deal with the ways 
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in which students obtain technological information, most 
notably school curricula and media. 
From talking to students and observing instruction, it 
seems tenable that the student's level of literacy about 
industrial technology is strongly dependent on specific 
course content learned and what the student reads, watches 
on television, etc. Other possible sources of variance 
include hobbies, part-time jobs, and interest/aptitude 
areas. 
Parental effects 
The proposed theory of technological literacy states 
that parental contact with tools or machines should 
correlate positively with the construct. For males, father 
contact with tools or machines correlates positively with 
ITK total score. The unique variance accounted for in UK 
score by this variable was attributable to subtest #1. The 
two highest loading items in subtest #1 concern working in 
industry. For females, father contact with tools or 
machines played no part in ITK score. Mother contact with 
tools or machines played no part in ITK score for males or 
females. 
Course exposure effects 
Central to the theory of technological literacy and 
especially the industrial strata is that exposure to 
industrial/technical courses should increase a person's 
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level of the attribute. For males at the high school or 
college level this was not found to be the case. However, 
for females such a positive relationship was exhibited. Two 
findings clarify the gender conflict. First, the mean 
number of industrial/technical courses taken by males was 
over three times that of females. Second, after one or two 
semesters of more general industrial/technical courses 
(which are closest in content to the intended curriculum of 
industrial technology education) the additional courses 
taken are often more of a craft or vocational nature (which 
often deviate significantly from the intended content of 
industrial technology education). When the correlation 
between number of industrial/technical courses taken and ITK 
score is calculated truncating the number of courses to 
three or less, the correlation is significantly positive for 
males and females. 
Based on course exposure effects, it is concluded that 
there is substantial support for the existence of industrial 
technological literacy. It is also concluded that beyond a 
certain point, taking industrial/technical courses does not 
contribute to ITK score. This could be due to 1) the 
courses do not have content that fosters industrial 
technological literacy or 2) the students are already 
saturated with industrial technological knowledge. Based on 
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observation of course content, this researcher sees more 
validity in the former. 
ITED subscore effects 
The proposed theory of technological literacy states 
that the construct is a subset of general achievement. It 
was hypothesized that technological literacy or more 
narrowly the industrial strata should intercorrelate and 
behave psychometrical 1 y in a similar manner to other subsets 
of general achievement. In this research project the other 
measures of general achievement were ITED subscores. The 
ITK instrument was found to intercorrelate in a similar 
fashion with ITED subtest intercorre1 ations. However, the 
ITK should not correlate too highly with other subsets of 
achievement if it is to be worthy of being partitioned from 
the encompassing set of attributes. Correcting for 
attenuation, the shared variance between ITK score and ITED 
subscores ranges from 36% to 56%. These percentages are 
large enough to infer a meaningful relationship between the 
latent trait being measured by the ITK and that being 
measured by the ITED. However, the shared variance is not 
so large as to negate the ITK instrument as an additional 
means of measuring general achievement. It is concluded 
that the ITK measures general achievement, only part of 
which is also measured by ITED subscores. 
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Results indicate that score on the ITK is least related 
to the ITED quantitative subscore. This relationship was 
not hypothesized a priori. However, it is not surprising. 
By definition the other subscores deal with content more 
central to industrial technological literacy. One of the 
primary goals of industrial technology education is the 
understanding of industry's social, cultural, and economic 
impacts. Hence, the ITED subtest focusing on social studies 
should correlate higher with ITK score than does the 
mathematics subtest. Mathematics is only one tool necessary 
for industrial technological understanding. 
Industrial technological literacy is concerned with 
literacy, i.e., reading and understanding about industrial 
technology. Hence, score on the ITK should be significantly 
related to the Reading Total ITED subscore. This 
relationship was found to exist. 
Lastly, scores on the ITK were found to be correlated 
most highly with the ITED Natural Science subscores. 
Technology is partially the application of science. 
Therefore, this relationship is to be expected. 
Based on this and previous research this writer 
concludes that industrial technological literacy and the 
more encompassing technological literacy do exist. It is 
concluded that technological literacy is a subset of the 
general achievement domain but is worthy of separate 
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consideration. Table 21 summarizes the construct validity 
ev i dence. 
Predicting Industrial Technological Literacy 
The equations for predicting ITK score were presented 
in Chapter 4. For males, the significantly predicting 
variables were Natural Science ITED subscore, Reading Total 
ITED subscore, father contact with tools or machines, and 
grade level. For females, the variables were Natural 
Science ITED subscore, Quantitative ITED subscore, previous 
number of industrial/technical courses taken, and grade 
level. For both gender Natural Science ITED subscore 
explains the most variance in ITK total score. 
It is important to note that variance in male and 
female scores on the ITK came from varying sources and was 
explained in different quantities. The reasons for these 
differences were not addressed in this study. 
Males and females differ most widely in the prediction 
of subscore #2. Prediction equations for subscore #1 and #3 
for both gender are fairly similar. However, the equations 
for subscore #2 share no variables between males and 
females. It may be prudent to withhold any comments about 
subscore #2 because of its weak psychometric properties. 
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Table 21 
Strength of Construct Validity Evidence 
Tot #1 #2 #3 
Grade 0= 0 0 0 
Gender o" 0 0 0 
Father 2 " 2 0 0 
Mother 0 0 0 0 
Ind/tech courses 2 1 2 1 
Q 1 0 0 0 
SS 1 0 0 0 
NS 2 2 0 2 
RT 1 0 0 0 
Note. 0 = little or no construct validity support. 
Note. 1 = partial construct validity support. 
Note. 2 = substantial construct validity support. 
^Substantial evidence for college sample. 
^Substantial evidence for college sample. 
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However, one possible interpretation of this subscore's 
prediction equations supports the earlier view that 
industrial technological literacy may be tied to 
developmental stages in the individual. 
Subtest #2 is the application factor. Mainly it 
contains items that deal with the application of science and 
mathematics principles to technical problems. It can 
logically be expected that the Q and NS subscores would be 
significant predictors for subscore #2. 
For males, the NS subscore is a predictor; for females 
it is not. However, the Q and SS subscores are predictors 
for females. One possible explanation of this result is 
that high school females haven't yet reached a plateau of 
technological literacy where they can apply their knowledge 
of science to technological issues. Conversely, it could be 
that females are saturated with science knowledge as it 
applies to technology. In either case female ability would 
be located on a portion of the test information curve where 
change on the attribute would cause little change in score. 
The male and female differences could also be due to the 
characteristics of step-wise multiple regression. 
Examination of the correlations among variables (see 
Appendix 0) reveals that the regression formulas may be 
capitalizing on chance. 
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Aside from theoretical considerations, the utility of 
predicting an individual's score on the ITK instrument is 
questionable based on the following reasons: 
1. In the view of many educators, sufficient evidence 
of validity of the ITK instrument may not have 
been established to make its administration 
viable. 
2. In the view of many educators, sufficient validity 
and importance of the construct of technological 
literacy or more narrowly the industrial strata 
may not have been established to make it worthy of 
consideration. 
3. The ITK instrument has not yet been developed to a 
final form ready to be administered at the state 
or national levels. The instrument's reliability, 
standard deviation, standard error of measurement, 
and standard error of estimate* could all be 
improved through revision and operational field 
testing. 
4. Normative information on levels of industrial 
technological literacy have not been established. 
Estimating individual's level of industrial 
^The standard error of estimate actually overstates the 
degree of accuracy in prediction, especially for extreme 
scores. A more accurate statistic would be the standard 
error of Y. 
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technological literacy with out first having an 
estimate of what that level should be has little 
utility for diagnostic or proficiency testing 
situations. 
Recommendations 
Based on the results and the insights gained from 
conducting this research the following additional research 
projects are recommended. 
1. Revision and operational field testing of the ITK 
instrument. The benefits of this would be: 
a. improvement of psychometric properties, 
b. development of norms, and 
c. gathering additional validity evidence. 
2. Replication of this research for cross validation 
purposes. 
3. Investigation of the cause of male / female differences 
in ITK prediction. 
4. Investigation of other possible correlates of 
industrial technological literacy. Likely 
possibilities include: 




b. specific content in courses taken, including 
interaction of instructional method, duration, 
frequency and time elapsed since instruction; 
c. specific parental job characteristics; and 
d. student work history. 
5. Investigation of other strata, e.g., agricultural, 
biomedical, etc., of technological literacy. 
6. Development of alternate forms of the ITK instrument so 
that alternate forms reliability can be calculated. 
7. Development of other means of measuring industrial 
technological literacy and subsequent multi-method 
multi-trait studies. 
8. Development of instruments to measure the affective and 
psychomotor domains of technological literacy. 
9. Research aimed at investigating what type of content 
and/or methodology contributes to and/or increases 
technological literacy most efficiently. 
It is also recommended that the ITK be lengthened. In 
addition to improving test characteristics, this would 
strengthen content validity. The current coverage of 
content is too small and unrepresentative for the ITK 
instrument to have much utility as an instrument for 
diagnostic or competency testing. 
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Implications for Technology Education Programs 
The research indicates that industrial/technical 
courses that are general in nature and deal with 
sociocultural and environmental impacts of technology are 
more closely related to technological literacy than other 
courses. There is no evidence that vocational or craft type 
courses increase technological literacy. This is in no way 
an indictment of the latter type of courses. It is simply a 
professional observation. This conclusion is not surprising 
when it is considered that vocational and crafts type 
courses do not have content based on the definition of 
Technology Education or technological literacy. 
The instrument was a little too difficult for 
statistical analysis reasons. However, it was not to 
difficult for diagnostic purposes. It is interesting to 
note that 90% of high school students in the sample did not 
know what a microbe was. Other findings follow: 
1. Sixty-six percent do not think that human values-
determine the importance of technology. 
2. Over 75 % do not know what job fields are most likely 
to increase. 
3. Less than 25% can match CAD and CAM , respectively, to 
computer aided design and computer aided manufacturing. 
4. Over 75% do not know that 10® is the same as one 
bi11 ion. 
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5. Approximately 50% cannot select the correct response to 
define a superconductor or geothermal energy. 
It is outside of the scope of this research to 
establish whether or not the above items are need to know 
concepts. However, it is this researcher's opinion that the 
findings indicate some misunderstanding and deprivation of 
information concerning technologically related issues. If 
an inadequacy of technological literacy were indeed 
diagnosed for an individual or segment of the population it 
seem the most valid treatment need would be courses closely 
adhering to the International Technology Education 
Association's definition of Technology Education. 
Summary 
This section interpreted the psychometric properties of 
the ITK instrument, which are quite good considering its 
length. These properties could be further refined through 
item revision and lengthening the instrument. It was 
revealed that the responses to individual items within the 
ITK reflect a misunderstanding of technology on the part of 
many high school students. The results of the research give 
support for the existence of the construct of industrial 
technological literacy; and by extrapolation, technological 
literacy. It was suggested, based on current evidence, that 
the level of technological literacy displayed by high school 
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students may be lacking. It was further suggested the best 
remedy would be Technology Education courses. However, the 
utility of the instrument is limited at this point. Among 
others, it was recommended that the instrument be lengthened 
and operationally field tested. 
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APPENDIX A 
CHARACTERISTICS OF TECHNOLOGY EDUCATION PROGRAMS 
Major characteristics of technology education programs 
are that they contain study and activities pertaining to 
the: 
1. Tools and hardware of technology (Johnson cited in 
Waetjen, 1987, p. 10). 
2. Software of technology (Johnson cited in Waetjen, p. 
10; Squier, 1985, p. 2). 
3. History of technology (Squier, p. 2 ) .  
4. Goods and services produced by technology (Squier, p. 
2 ) .  
5. Material resources utilized by technology (Squier, p. 
2 ) .  
6. Organization of industry (Squier, p. 2). 
7. Social/cultural/ecological impacts of industry (Squier, 
pp. 2 & 6). 
8. The aesthetic issues of technology (Squier, p. 6). 
9. Career issues concerning technology (Dyrenfurth, 1964. 
p. 32; Squier, p. 15). 
10. Awareness and solution of technological problems 
(Denny, 1986, pp. 5 & 7; Dyrenfurth p. 32; Squier, p. 
1 6 ) .  
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11. Development of the needed cognitive and psychomotor 
skills to work safely and intelligently with the 
software and hardware of technology (Berkowitz & 
Kamsar, 1985, p. 7; Dyrenfurth, p. 32; Squier, p. 17). 
12. Understanding of the technological process (Denny, p. 
7; Dyrenfurth, p. 32). 
13. Evaluation of products and hardware from a consumer and 
worker standpoint (Denny, p. 7; Dyrenfurth, p. 32). 
14. Development of the skill to communicate technical 
information and ideas (Denny, p. 5; Squier, p. 17). 
15. Development of the necessary skills to control 
technology (Shamos, 1984, p. 10). 





Competence dimension - A dimension of technological 
literacy that describes the level of complexity that • 
necessary to interface with technology. 
A. Knowledge: Knowledge of technology, i.e., 
history, current and emerging technology, and 
principles and relationships of technology. 
B. Comprehension: Ability to read and understand 
technical material, and to predict outcomes 
(understand cause and effect relationships). 
C. Application: Ability to apply technology and 
technological principles to the solution of 
problems. 
D. Analysis: Ability to analyze and contrast 
technologies. 
E. Synthesis: Ability to meld technologies and 
create innovative technological solutions. 
F. Evaluation: Ability to evaluate and choose 
between technological courses of action. 
Ecological/evolutionary context - The macroenvironment 
in which humankind and the world exists and evolves. 
"High tech" - a "buzz" word to indicate new and 
emerging technology. Especially that technology which 
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is complicated and may have significant impact on our 
societal, ideological, and technical systems. 
4. Industrial technology - Technology predominately 
intertwined with industrial and business applications. 
5. Potential extension - The ability of an entity to 
perform a function in addition to what it would have 
been able to perform unaided by any natural or produced 
arti fact. 
6. Resources - Resources are broadly defined to include 
all inputs to any process. 
7. Roles - The interface between individuals and 
technology or technological issues. 
A. Consumer role - Consumer roles deal with those 
activities we partake in concerning technology and 
its interface with family, home, and consumer 
elements, e.g., personal transportation, food 
preparation and preservation, home/apartment 
design and maintenance, recreation and 
entertainment hardware and systems, and health 
i ssues. 
B. Producer role - Producer roles deal with those 
activities we partake in concerning technology and 
its interface with our jobs and the jobs of the 
population, e.g., computers on the job, automation 
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and robotics, and shifting job markets and trends 
within and among countries. 
C. Social role - Social roles are often similar to 
the other roles but are broader in scope. Social 
roles deal with our action and value judgments 
concerning our participation in our technological 
democracy. Specifically, this role is concerned 
• with how technology interfaces with such things as 
pollution, defense, appropriate technology, and 
legal, social, regulatory, and tax systems. 
8. Technic - The theory, intent, and principles of an art 
or process. 
9. Technic stratum - The major areas of application that 
technology may be divided into. These areas overlap 
but may be differentiated according to their technic. 
10. Technical - Pertaining to technique. 
11. Technical literacy - Specific knowledge about 
techniques. 
12. Technician - An expert in a technique. 
13. Technique - The detailed systematic procedure by which 
a complex task is accomplished. Also, the skill 
exhibited in the performance of such a task. 
14. Technological - Pertaining to technology. 
15. Technological literacy - Technological literacy is 
having the knowledge and ability to choose, properly 
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apply, then monitor and evaluate appropriate technology 
given the ecological/evolutionary context. 
16. Technologist - A person whose occupation deals with the 
creation and application of technology (as opposed or 
in addition to the application of technique). A 
technologist aims to make personal contributions to the 
refinement or advancement of technology. 
17. Technology - Technology is a system of processes by 
which resources are utilized to extend human potential 
within an ecological/evolutionary context. 
19. Utilization - The process of transformation where raw 
or preworked materials are turned into useful products. 
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COMPARISON OF TECHNOLOGY AND SCIENCE 
Technology 
Goal : to create the human 
capacity to do; to create 
new and useful products, 
devices, machines, or 
systems. 
Science 
Goal; to obtain fundamental 
understanding of nature and 
the physical universe. 
Problem: complex and 
interrelated problems 
involving design, materials, 
energy, information, and 
control. Many variables, 
both technical and social. 
Involves total system 
design. 
Problem: small highly 
detailed, manageable 
problems designed to 
contribute to a body of 
information that may provide 
the base for generalizable 
theories. 
Setting: situated directly 
in the social milieu. 
Setting: isolated from 
requirement of meeting 
direct social needs. 
(DeVore, 1985, p. 24) 
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APPENDIX F 
SUMMARY OF THE COMPONENTS OF TECHNOLOGY 
Resources include: 
a. Data 
b. Ski 1 Is 
c. Software 
d. Hardware 




a. The production, creation, management, etc. of 
b. Goods, services, systems, etc. 
Potential extension is the outcome or end goal. It is 
sought to: 
a. Satisfy needs and desires 
b. Solve problems 
c. Adjust to the environment 
Context includes: 
a. The civilization process with its ideological and 
societal systems. 
b. Individual and group physiology and psychology 
c. The physical environment 
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APPENDIX G 
INTELLECTUAL PROCESSES AND METHODS 
OF THE TECHNOLOGIST 








9. Questioning and hypothesizing 
10. Interpreting data 










Definition of the Domain 
The test is to be a collection of items measuring the 
construct of industrial technological literacy. The test 
will focus on technological principles applicable to all 
technology and "high tech" industrial knowledge. The test 
will deal only with the cognitive domain. The rational for 
these decisions follows. 
It seems apparent that technological literacy is a 
broadly defined construct if not an ill defined one. It is 
logical to infer that no one single measure could fully 
describe the construct. Measuring the cognitive skills 
associated with technological literacy is suggested as a 
starting point because cognitive skills can be tested 
rapidly by pencil and paper methods that lend themselves to 
precise statistical techniques. Also, based on the 
literature, the major concerns felt about the technological 
literacy level of the general public deal with cognitive 
knowledge issues. 
It is evident that technology has a history dating to 
the emergence of humankind. It is suggested that the scope 
of a measure of technological literacy in the cognitive 
domain be limited to universal principles of technology and 
events, impacts, innovations, and relationships that have 
164 
occurred in the last 10 years. In addition, only industrial 
type technological literacy items will be written. It is 
suggested that this can be done with no loss in validity in 
measuring the construct based on the following reasons. 
A. What the government and most authors are talking 
about when they decry the public's knowledge of 
technology and call for more technological 
literacy is a perceived general deficiency 
concerning new and emerging technology, i.e, "high 
tech". 
B. Old technology is already incorporated into our 
lives, culture and school curricula. It is only 
new technologies with which most people are 
unfamiliar. When children and a society grow and 
evolve with a technology, that technology is 
indoctrinated and incorporated into that society 
and does not represent an ambiguity. Because 
computers for the general public are a new 
development, there is currently a push and an 
emphasis for computer literacy. After a 
generation grows up with the computer, the 
emphasis on computer literacy will only be as 
necessary as telephone literacy. 
C. A related issue to the above is - teachers are 
good at teaching that technology which they 
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matured with or were exposed to in college. If 
any deficiencies in curriculum or instruction 
exist, they are likely to be in areas that have 
emerged or significantly evolved since a given 
teacher has received their training. 
D. Another related issue is that tests from an array 
of content areas partially cover older 
technologies. It is recent technological 
innovations and their interdisciplinary nature 
that are most lacking in meaningful methods of 
description, interpretation, and quantification. 
E. "High tech" rests upon a foundation of previous 
technology. Knowledge of "high tech" presupposes 
to a large extent knowledge of earlier technology. 
F. Universal principles of technology are equally 
applicable to "high tech", familiar technology, 
and historic technology. 
G. The industrial strata of technological literacy 
will be targeted because a) the industrial stratum 
of the technic areas is the largest and b) the 
industrial stratum overlaps greatly^with the other 
technic strata. 
Target Population 
High school students are to be the target population. 
This decision is based on the proposition that achievement 
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tests have the greatest utility when used with individuals 
who are still in school; hence, identification and remedial 
education may be undertaken when appropriate. Also, when 
conducting validity studies the possible correlates of age 
and educational level may pose and interaction effect. 
Using school age students, where age and grade level are 
highly correlated, will negate this effect. 
Uses of the Test 
The intended use of this test is to investigate a) the 
dimensions of the construct of technological literacy, b) 
some of the possible correlates of technological literacy, 
c) the validity of a proposed model of technological 
literacy, and d) the psychometric properties of such a test. 
Constraints of the Test 
As previously mentioned, the test will focus on the 
industrial stratum of technological literacy. However, some 
items may contain content dealing with other strata when 
such content overlaps with industrial content. The test 
will also focus on recent technical developments. 
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Specifications of Test and Items 
Blueprint 
Know Comp Ap'p Anal Syn Eval 
Industri al 
Producer 2 2 2 2 2 2 
Consumer 2 2 2 2 2 2 
Citi zen 2 2 2 2 2 2 
Format 
Items are to be of the multiple choice type. This 
decision was made because of the ease and objectivity of 
scoring multiple choice items. Each item will have 5 
alternates so as to decrease guessing effects. 
Scoring 
Dichotomous scoring will equal item weights is to be 
used. 
Item generation 
A pool of approximately 200 items is to be developed 
for later screening. The creation of items is to be guided 
by the above statements about the domain, constraints, and 
format of the test. Standard item writing procedures will 
be used (Ebel, 1972, pp. 195-204, 224-225; Hopkins & Antes, 
1978, pp. 120-122, 18-19; Thorndike, 1971, pp. 96-119; Wood, 
1960, pp. 45-60). In particular, the items should: 
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1 . cover technical material that has been deemed necessary 
for students to know but which might not be being 
taught or the student might not be absorbing. 
2. coincide with the theoretical model presented (see 
attached sheet) 
3. deal with one or more of the components of technology 
(resource, utilization, potential extension, context; 
for definitions see attached sheet) 
4. be congruent with the definitions cited on the attached 
sheet 
5. be representative of the characteristics of 
technological literacy as listed on the attached sheet 
6. deal with an innovation that has occurred within the 
past 10 years. These innovations could be of many 
types, e.g., materials, processes, products, hardware, 
etc. 
7. be at the sixth grade reading level. The intent here 
is that the items should as much as possible measure 
technological literacy and not general level of 
vocabulary. Only those technical terms necessary to 
measure the construct should be included. 
8. be constructed so that the answer is clear to the 
person having the appropriated knowledge 
9. avoid ambiguous language 
10. contain distracters that seem equally plausible 
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11. contain the problem in the stem 
12. contain as much of the item in the stem as possible 
13. have the keyed answer the same length as the 
di stracters 
14. use "all" or "none" very sparingly, and if used, they 
should not imply the correct answer 
15. have all options grammatically correct 
16. avoid using a key word in the correct answer that will 
imply the correct answer 
17. be constructed so that the examinee does not have to 
read the answers to interpret the question 
18. be in positive form, avoiding "not", "never", "none", 
etc., also avoid double negatives, e.g., When should 
you not stop ... a) never b) sometimes c) always 
19. if negative form is used, the negative word should be 
highlighted and/or underlined 
20. be independent of the other items, i.e., one item 
should not imply the correct answer for another item 
21. avoid being biased toward any ethnic or gender group. 
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APPENDIX I 
PILOT STUDY CONSENT LETTER 
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[Letter head of school] 
Dear Parent or Guardian, 
A current educational concern in Iowa is Technological 
Literacy, that is, what students know about technology. For 
several years, Iowa State University and many schools across 
the state have been developing and implementing instruction 
concerning technology. Currently, school districts in Iowa 
are grappling with how to measure the outcomes of such 
instruction. There is a problem in that very few tests of 
technological knowledge exist. 
We in the Department of Industrial Education and Technology 
have developed a test of Industrial Technological Knowledge 
(ITK). We need to field test the instrument to correct any 
flaws and make it readily useful to teachers. We would like 
to administer the test to your child. The test contains 
questions about industry and technology. Participation is 
voluntary and has no effect on the student's grade. 
Students will remain anonymous and may cancel participation 
at any time. [School district] has approved of this 
research. The test is scheduled for [date]. Since the 
student will remain anonymous and the questions are of a 
non-offensive nature, written permission is not required. 
If the student volunteers during class to take the test, 
your consent will be implied. 
Your assistance is greatly appreciated. If you have any 




Michael A. Hayden 
Department of Industrial 
Iowa State University 
Ames, lA 50011 
Education and Technology 




A reprint of the instrument used in the main data 





PLEASE DO NOT OPEN UNTIL YOU ARE TOLD TO DO SO 
1 74 
INDUSTRIAL TECHNOLOGICAL KNOWLEDGE 
1 Industrial technology: 
A Is not related to other technical 
areas such as bio-technology. 
B only functions 1n a free 
enterprise system. 
C Is likely to become more 
important in the future. 
D exists only In advanced 
countries. 
E like agricultural technology, Is 
becoming less important. 
2 Which of the following is the first 
step In the problem solving process? 
A Selecting the best solution 
B Develop alternative solutions 
C Set goals 
D Define the problem 
E Implement the solution 
3 Which of the following is NOT true 
of government and technology? 
A The government can influence the 
availability of technology. 
B The government can Influence the 
cost of technology. 
C The government can stop 
technology. 
D The government can Influence the 
growth of technology. 
E The government funds technical 
research. 





E all of the above 
5 The Importance of new technology: 
A depends solely upon its economic 
impact. 
B is determined by human values, 
C Is less for Communist countries. 
D is greater for Industrial 
nations. 
E Is determined by government and 
Industry experts. 
6 Speech synthesis: 
A restores the use of a person's 
voice that was lost In an 
accident. 
B allows surgeons to perform 
surgery on a persons larynx. 
C allows computers to make sounds 
like human speech. 
D allows people to talk to 
computers. 
E is the art of breaking apart, 
sentences into the parts of 
speech. 
7 The biggest increase in jobs in the 
future is most likely to be in the 
areas of: 
A technicians and health care 
workers. 
B laborers and machine operators. 
C managers and retail clerks. 
D computer operators and clerical 
workers. 
E mining and agricultural workers. 
8 A superconductor is: 
A a material that has very little 
electrical resistance at a 
certain temperature. 
B a type of elevated train. 
C a machine that accelerates 
nuclear material. 
D the electronic component that 
makes compact discs possible. 
E a type of metal used in 
cookware. 
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9 Which of the following pairs of 
energy resources are both renewable 
and cause little air pollution. 
A Nuclear and wind 
B Solar and hydro electric 
0 Wood and geothermal 
D Solar and gas 
E Gas and electric 
10 Which of the following is/are true 
about solar energy? It: 
A Is a renewable resource. 
B produces usable energy from 
light. 
C produces usable energy from heat. 
D uses photovoltalcs. 
E all of the above 
11 Which of the following systems is 
LEAST dependant upon advanced 
technology? 
A The FBI 
B The Internal Revenue Service 
C Social Security 
D The Supreme Court 
E The United States Postal Service 
12 Technology currently has the 






13 The Introduction of new technology 
should be controlled by: 
A a knowledgeable public which 
weighs the new technology's 
benefits and hazards. 
B special government boards who 
are economic experts. 
C scientists and engineers who 
have developed the technology. 
D corporation managers because 
they run the companies. 
E company stockholders because 
they own the company. 
14 Passive solar houses in America have 
the majority of windows on the south 
side of the house. The location of 
windows is reversed in Argentina 
because: 
A Argentine customs and traditions 
are different. 
B summer breezes in America come 
from the south; in Argentina, 
this is reversed. 
0 in the winter, north facing 
windows in the southern 
hemisphere receive mora light. 
D Argentina Is not as advanced as 
America. 
E Argentina is more mountainous. 
15 One of the most promising uses of 
microbes is for: 
A cleaning the environment. 
B miniaturizing computer circuits. 
C measuring small industrial 
parts. 
D looking into the human body. 
E fiber optic surgery. 
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16 Air bags would probably be more 
effective in saving lives than seat 
belts because: 
A they are an automatic safety 
devise. 
B air bags keep you frcm hitting 
the dashboard. 
C seat belts can break. 
D air bags cost more. 
E they are filled with air. 
17 Health hazards have been linked to 
microwave ovens, living near high 
power lines and viewing computer 
terminals. These hazards will 
probably be addressed by: 
A restricting the use of radio 
waves. 
B abandoning unsafe technologies. 
C having robots deal with hazardous 
technologies. 
D the application of additional 
technology. 
E strict voluntary compliance to 
government regulations. 
18 Why can computers lead to greater 
productivity in industry? 
A Reduction of human error 
8 Reduction of cost 
C Greater speed 
D Increased accuracy 
E All of the above 
19 If you had to communicate technical 
information to a technician who 
spoke a different language, you 
would probably be most successful If 
you: 
A spoke slowly and clearly. 
B used drafting. 
C used sign language. 
D wrote down the information. 
E used a computer. 
20 The automatic price scanners in a 
grocery store work by: 
A electromagnets reading a 
magnetic code on the package. 
B a video camera comparing the 
price on the sticker with a data 
bank. 
C a flying spot scanner reading 
the price. 
D reading laser beams bounced off 
a bar code. 
E microwaves reflected from the 
price sticker reading the price. 
21 Technology was first used by the 
people of: 
A America. 
B the Roman Empire. 
C prehistoric times. 
D ancient China. 
E the British Empire. 
22 The relationship between where a 
product Is produced and its quality 
is such that: 
A all products are of varying 
quality and should be evaluated. 
B foreign produced products are 
seldom as good as American made 
products. 
C foreign produced products are 
usually better than American 
made products. 
D both foreign and American 
products are of high quality. 
E both foreign and American 
products are of low quality. 
23 Triple pane windows are most useful: 
A in large rooms. 
B on the south side of the house. 
C in very hot or cold climates. 
0 when a house does not have an 
air conditioner. 
E for small window openings. 
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24 What is the most likely result of 
the space shuttle program? 
A Developments connected with the 
project will be applied to other 
areas and products. 
B People will live on the moon 
within 50 years. 
C There will be a colony on Mars 
within 50 years. 
D Space travel will become much 
cheaper. 
E The amount of space travel will 
increase greatly. 
25 Which of the following statements is 
correct? 
A Technology has had little impact 
on our lives. 
B Technology can create negative 
social outcomes. 
C Technological knowledge is not 
related to knowledge of the 
humanities. 
D Technology has had little effect 
on the environment. 
E Technical systems have little to 
do with social systems. 
26'CAD/CAM Is used for: 
A automotive engine tuning. 
B the application of technology to 
military defense. 
C the manufacture of 
cadmium/carborundum compounds. 
D digital to analog conversion. 
E the design and manufacture of 
products. 
27 Which of the following can be done 
with a class 1 laser? 
A cut through steel 
B Be aimed at a human eye without 
damage 
C Burn away blood clots 
0 Cut through plastic 
E Shoot down enemy missiles 
28 Geothermal energy comes from: 
A burning coal. 
B hot water in the earth. 
C gasses produced during the 
decomposition of garbage, 
D uranium. 
E sunlight. 
29 The average worker has to be 
retrained because: 
A they were promoted. 
B they have had poor training in 
school. 
C they quit their old job. 
D their job was shifted overseas. 
E new methods of doing things have 
been developed. 
30 Drafting, photography, and printing 
A all are ways that people 
communicate ideas. 
B are necessary skills for all 
people. 
C are types of classes primarily 
for non-college bound students. 
D are high paid professions. 
E have very little in common. 
•> 
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31 Cooking 1n a microwave oven Is done 
by: 
A conduction of heat to the food. 
8 radiating heat Into the food. 
C Inducing heat Into the container 
which holds the food. 
D exciting the atoms In the food. 
E bombarding the food with 
neutrons. 
32 The very fastest trains are 
propelled by: 
A super charged diesel engines. 
B reverse gravitation. 
0 magnetic lévitation. 
D nuclear accelerators. 
E electric motors. 








A cannot feel. 
B cannot see. 
C are best suited to perform one 
time special jobs. 
D are suitable to perform 
repetitious work. 
E cannot work as fast and as 
skillfully as a hard working 
human. 
33 Technical developments and 
scientific principles are related 
because: 
A science and technology have 
identical characteristics. 
B technological Innovations always 
precede a scientific explanation. 
C scientific discoveries always 
precede a scientific explanation. 
D sometimes technical developments 
give scientists something to 
explain and sometimes scientific 
discoveries lead to technical 
developments. 
E They are not related 
36 The space shuttle and the Alaskan 
pipeline have as their most common 
characteristic the fact that: 
A they were both the center of 
accidents. 
B they were both invented in the 
USA. 
C they are both made of metal. 
0 USA workers made both of them. 
E they are both transportation 
systems. 





a collection of control systems, 
people using tools, resources, 
and processes to solve problems 
or extend their capabilities, 
skill at your Job. 
consultation and technical 
assistance. 
an evaluation process. 
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Answer question 38 based on this table 
Moisture Absorption VS Composition 
ATOMS TYPICAL EXAMPLES MOISTURE ABSORPTION 
C,H Polyethylene, polypropylene Very low, 0.1% 
C,F Polytetrafluoroethylene Very low, 0.01% 
0,0,H Acetal, acrylic, polycarbonate, Low, 0.5% 
linear polyester 
C,N,0,M Nylon High, up to 8+% 
C,Cl,H Polyvinyl chloride Low, 0.5* 
S1,0,C,H Silicone Low, 0.5% 
According to the data provided, molecular absorption Is directly relatad to 














CONTINUE WITH NEXT PAGE 
180 
INDUSTRIAL TECHNOLOGICAL KNOWLEDGE 

















2,000 4,000 6,000 8,000 
Degree Days 
10,000 
40 In areas where the degree days are over 9,000, It would be best If: 
A expensive Insulation was used. 
B houses Were not built there. 
C a combination of super Insulated and conventional techniques was used. 
0 houses were smaller. 
E houses cost less. 
41 The graph contains Insufficient Information to make a decision about what type 
of temperature control to use because It does NOT take Into account: 
A how cold It gets. 
B degree days over 10,000. 
C the cost of the house. 
0 costs lass than 50 per square foot. 
E the cost of energy. 
Read this paragraph then answer questions 42, 43, and 44. 
One of the fastest growing "high tech" firms Is RBI Incorporated. During each 
of the past 5 years It has added another 50 R&D specialists to Its staff. 
These and other technologists have consistently kept RBI at the leading edge 
of computer Innovation. On the average, the speed and capacity of RBI's CPU's 
has doubled every year. Their X1000 micro computer can perform a calculation 
In a nanosecond. The chip that allows this speed stores a megabyte of 
information. 
1 
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42 Which of the following BEST describes a technologist? 
A A ram and dynamic memory specialist 
B A person whose job involves creating and/or applying technology 
C A person whose main skill is in using computers 
D An expert in electronics 
E none of the above 










45 Consider this situation. The design, manufacturing, marketing, and management 
of product XX was performed by hundreds of Individuals. After using product 
XX, many consumers were Injured. In a latter court case, injured person John 
Doe testified that he thought product XX was unsafe even before he used it. 
Several employees that helped make and sell the product also testified that 
they had always thought XX was dangerous. The Judge asked the injured person 
why he went ahead and used the product. He also asked the employees why they 
went ahead and made and sold the product even though they thought it was 
unsafe. The situation presented above could be accounted for because: 
A Individuals, when given directions by people in authority, often do things 
without thinking about the possible outcomes. 
B technology has grown too powerful. 
C the legal system is not technically advanced. 
D doctors are not prepared to deal with technologically caused medical 
problems. 
E hospitals and courts are not part of the technological process. 
*) THIS IS THE END 
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TEST ADMINISTRATION PROCEDURES 
General Procedures 
The script and instructions were read for every group 
tested. The only deviations were further clarifying 
statements when requested by subjects. The data collection 
form subjects was conducted during their regular class hour. 
Approximately ^% of the subjects could not complete the 
information sheet and ITK instrument in the allotted time. 
Script 
[Greeting] 
My name is Mike Hayden. I am a graduate student within 
the Department of Industrial Education and Technology at 
Iowa State University. The research I am conducting for my 
Ph.D. centers around investigating the concept of industrial 
technological literacy. Technological literacy is a new 
term many people are talking about. Both presidential 
candidates and many educational and economic leaders say 
that the American people should be more technologically 
literate. The state of Iowa has said that schools should be 
teaching technological literacy and showing evidence that 
they are doing so. The problem is nobody knows exactly what 
technological literacy is or how or if it can be measured. 
This research is to investigate whether technological 
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literacy exits; we have some evidence that it does. It is 
also to investigate ways of measuring technological 
1i teracy. 
As part of this research I would like to ask you to 
answer some questions and supply me with some information 
about yourselves. If you choose to participate you will be 
completing an industrial technological knowledge instrument 
and an information sheet. The instrument contains questions 
relating to industrial technology and will not count toward 
your grade. 
If your parent or guardian has signed the consent form 
you were given, I will also need to get your ITED scores 
from your school records. If you do not have a signed 
consent form, you may still complete the instrument and the 
information sheet. However, I will not look at your ITED 
scores. 
Your name will not be permanently recorded. No one 
will be able to find out your score on the instrument or see 
information taken from your file. 
Remember, if you choose to participate you will remain 
anonymous and may quit at any time. 
Test Instructions 
1 Do NOT begin or write on any of the forms until you are 
told to do so. 
184 
First you will be completing an information sheet. 
Complete the top half only. Write your name in the 
correct blank - last name first. Your name will be 
removed from this sheet after your records are 
examined. This will guarantee confidentiality. Now 
answer the three questions. 
a. The first question asks you to list the number of 
semesters of industrial or technical courses you 
have taken since sixth grade. This includes 
seventh but not sixth. Include any courses you 
are currently enrolled in. Remember to put down 
semesters worth of courses. A year long course 
equals two semesters. Industrial arts, 
technology, and industrial vocational courses 
obviously apply. However, other courses could 
also be included. For instance, in some math 
courses the students build computers. Include any 
course where you dealt frequently with industrial 
or technical material. 
b. The next two questions ask about your parents 
contact with tools or machines. A lot of things 
could be considered tools or machines, such as, a 
pencil or a typewriter. For the purposes of this 
research, mark yes if your parent is quite 
familiar with the technical aspects of the tool or 
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machine. If your parent types on a keyboard.and 
that is all the involvement he or she has with it, 
mark "NO". If your parent takes apart computers 
and fixes them, mark "YES". The involvement with 
tools or machines doesn't have to be at a 
workplace. If your parent works at a clothing 
store but also farms and does all their own 
machine repair, welding, etc., I would mark "YES". 
One of your parents could be a lawyer but they 
have personally built their own house. In that 
case you could also mark "YES". 
You will be taking this test anonymously, do NOT put 
your name on the answer sheet. 
Please indicate your grade level by darkening in the 
appropriate circle in the long vertical box near the 
center of the page. 
Darken in the appropriate oval for sex. 
This test contains 45 questions about industrial 
technology. You should try your best to answer every 
question. However, do not spend too much time on a 
hard question. For difficult questions, it is a good 
strategy to try to eliminate a couple of the choices 
and then make your best guess from among those 
remaining. You may skip items and come back to them 
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later. If you do this, remember to mark the next item 
in the correct spot. 
7 Indicate the correct answer by darkening in the 
appropriate space on the answer sheet. 
8 Use only a No. 2 lead pencil to mark your answer. 
9 If you want to change your answer, completely erase 
your previous answer. 
10 You may not use a calculator or notes to help answer a 
question. 
11 Please do not write in the test booklet. 
12 When you are finished, place your answer sheet and the 
information sheet inside the test booklet. 
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HIGH SCHOOL 
STUDENT INFORMATION SHEET 
FIRST NAME LAST NAME 
LIST THE NUMBER OF SEMESTERS OF INDUSTRIAL/TECHNICAL COURSES YOU 
HAVE TAKEN SINCE 6'th GRADE 
PLEASE CIRCLE YES OR MO 
2 YES NO My father or male guardian has a job (could be work at home) 
where he works with tools or machines. 
3 YES NO My mother or female guardian has a job (could be work at 
home) where she works with tools or machines. 
NOTE: TOOLS COULD INCLUDE TESTING EQUIPMENT, CONSTRUCTION EQUIPMENT, 
MANUFACTURING EQUIPMENT, ETC. 







PARENTAL CONSENT LETTER 
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[Letter head of school] 
Dear Parent or Guardian, 
A current educational concern in Iowa is Technological Literacy, that is, what 
students know about technology. For several years, Iowa State University and 
many schools across the state have been developing and implementing 
instruction concerning technology. Currently, school districts in Iowa are 
grappling with how to measure the outcomes of such instruction. There is a 
problem in that very few tests of technological knowledge exist. 
We in the Department of Industrial Education and Technology have developed and 
pilot tested a test of Industrial Technological Knowledge (ITK). We now need 
to field test the instrument to correct any flaws and make it readily useful 
to teachers. We would like to administer the test to your child. In 
addition, the following information would also be collected: grade level, 
sex, number of industrial/technical courses previously taken, Iowa Test of 
Educational Development (ITED) scores, and parental job contact with 
technology. To determine parental job contact, the student will be asked to 
respond to the following statement for each parent: 
My parent or guardian has a job (could be work at home) where 
he/she works with tools or machines. 
The XXXXXXXXXXXXX Community School District has approved of this research. 
If you give permission for your child to be part of the research, they will 
remain completely anonymous and may choose to cancel their participation at 
any time. The ITK test will take one classroom period and consist of 45 
questions concerning industrial technology. 
We hope you will give permission for your child to participate in this 
research. Please sign the line at the bottom of the page and have your child 
return this letter to their teacher. Your assistance is greatly appreciated. 
If you have any questions please feel free to contact me at the address below. 
Thank you. 
Sincerely, 
Michael A. Hayden 
Department of Industrial 
Iowa State University 
Ames, IA 50011 
Education and Technology 
Ph. No. 294-1060 
Name of student (please print) 




This appendix contains descriptive information, 
psychometric data, and the results of an analysis of 
variance test for difference among grade levels for the 
items contained in the ITK instrument. Each item is 
presented in a separate table. Item statistics adhere to 
the following format. Data are based on total high school 
sample except logistic scaling which is based on high school 
and college sample combined. 
Item number, item, alternatives - marks keyed response 
Original classification Factor loadings 
Role/Complexity Factorl Factor2 Factors 




Logistic scaling data 
Chi-square probability 




































Note. Sample size of female high school subjects = 358; sample size of 
male high school subjects = 443; the combined high school sample size = 
801. The combined high school and college sample size used for Rasch 




1 Industrial technology: 
A is not related to other technical areas such as bio-technology. 
B only functions in a free enterprise system. 
* C is likely to become more important in the future. 
D exists only in advanced countries. 








- . 0 1  
3 
- . 2 8  
Diff. est. 
-1.73 
Logistic scaling data 
Chi-square probability 
> .001  
Slope 
,46 
Total F tot M tot Sub F sub M sub 
Mean .83 .86 .81 
Std. dev. .38 .35 .39 
Corr. .25 .27 .24 .28 .30 .27 
Mean 9 .81 .81 
Mean 10 .92 .83 
Mean 11 .84 .80 
Mean 12 .88 .81 




2 Which of the following is the first step in the problem solving 
process? 
A Selecting the best solution 
B Develop alternative solutions 
C Set goals 
* D Define the problem 
E Implement the solution 
Original class. Loadings 
Role/Complexity 
1 2 3 
societal/knowledge .66 .35 .40 
Logistic scaling data 
Diff. est. Chi-square probability Slope 
-1.88 .999 .73 
Total F tot M tot Sub F sub M sub 
Mean .83 .86 .81 
Std. dev. .37 .35 .39 
Corr. .32 .31 .33 
Mean 9 .79 .81 
Mean 10 .85 .83 
Mean 11 .88 .79 
Mean 12 .89 .81 




3 Which of the following is NOT true of government and technology? 
A The government can influence the availability of technology. 
B The government can influence the cost of technology. 
* C The government can stop technology. 
D The government can influence the growth of technology. 
E The government funds technical research. 
Original class. Loadings 
Role/Complexity 
1 2 3 
societal/synthesis i. 38 .11 -.35 
Logistic scaling data 
Diff. est. Chi-square probability Slope 
-.21 .005 .47 
Total F tot M tot Sub F sub M sub 
Mean .57 .56 .59 
Std. dev. .50 .50 .50 
Corr. .30 .22 .36 .27 .21 .31 
Mean 9 .60 .65 
Mean 10 .56 .57 
Mean 11 .58 .61 
Mean 12 .51 . 56 
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5 The importance of new technology: 
A depends solely upon its economic impact. 
* B is determined by human values. 
C is less for Communist countries. 
D is greater for industrial nations. 
E is determined by government and industry experts. 
Original class. Loadings 
Role/Complexity 
1 2 3 
societal/evaluation .26 -.2S 
Logistic scaling data 
Diff. est. Chi-square probability Slope 
.76 .001 .43 
Total F tot M tot Sub F sub M sub 
Mean .34 .36 .33 
Std. dev. .47 .48 .47 
Corr. . 18 .26 . 14 . 18 .23 .16 
Mean 9 .39 .37 
Mean 10 .28 .23 
Mean 11 .45 .27 
Mean 12 .31 .42 




6 Speech synthesis: 
A restores the use of a person's voice that was lost in an accident. 
B allows surgeons to perform surgery on a persons larynx. 
* C allows computers to make sounds like human speech. 
D allows people to talk to computers. 
E is the art of breaking apart sentences into the parts of speech. 
Original class. Loadings 
Role/Complexity 
1 2 3 
consumer/knowledge .28 -.29 
Logistic scaling data 
Diff. est. Chi-square probability Slope 
-.81 .030 .55 
Total F tot M tot Sub F sub M sub 
Mean .67 .68 .66 
Std. dev. .47 .47 .48 
Corr. .31 .18 .39 .30 .18 .39 
Mean 9 .68 .68 
Mean 10 .64 .58 
Mean 11 .75 .66 
Mean 12 .65 .69 




7 The biggest increase in jobs in the future is most likely to be in the 
areas of: 
* A technicians and health care workers. 
B laborers and machine operators. 
C managers and retail clerks. 
D computer operators and clerical workers. 
E mining and agricultural workers. 
Original class. Loadings 
Role/Complexity 
1 2 3 
production/knowledge .20 ^^6 .33 
Logistic scaling data 
Diff. est. Chi-square probability Slope 
1.22 > .001 .41 
Total F tot M tot Sub F sub M sub 
Mean .23 .26 .20 
Std. dev. .42 .44 .40 
Corr. .12 .13 .12 .08 .09 .11 
Mean 9 .15 .19 
Mean 10 .26 .15 
Mean 11 .29 .20 
Mean 12 .31 .22 




8 A superconductor is: 
* A a material that has very little electrical resistance at a certain 
temperature. 
B a type of elevated train. 
C a machine that accelerates nuclear material. 
D the electronic component that makes compact discs possible. 








Logistic scaling data 
Diff. 
-.20 
est. Chi-square probability Slope 
.924 .71 
Total F tot M tot Sub F sub M sub 
Mean .51 .44 .57 
Std. dev. .50 .50 .50 





Tf" <M CM CM CO 
Mean 9 .38 .52 
Mean 10 .58 .57 
Mean 11 .41 .58 
Mean 12 .42 .58 




9 Which of the following pairs of energy resources are both renewable and 
cause little air pollution. 
A Nuclear and wind 
* B Solar and hydro electric 
C Wood and geothermal 
D Solar and gas 
E Gas and electric 
Original class. Loadings 
Role/Complexity 
1 2 3 
societal/synthesis j_60 .17 -.26 
Logistic scaling data 
Diff. est. Chi-square probability Slope 
-1.22 .100 .59 
Total F tot M tot Sub F sub M sub 
Mean .74 .71 .77 
Std. dev. .44 .46 .42 
Corr. .34 .35 .32 .36 .39 .33 
Mean 9 .72 .77 
Mean 10 .72 .80 
Mean 11 .70 .77 
Mean 12 .69 .75 




10 Which of the following Is/are true about solar energy? It: 
A is a renewable resource. 
B produces usable energy from light. 
C produces usable energy from heat. 
D uses photovoltaics. 









Logistic scaling data 
Diff. 
-1.14 
est. Chi-square probability Slope 
.006 .53 
Total F tot M tot Sub F sub M sub 
Mean .74 .78 .71 
Std. dev. .44 .42 .45 
Corr. .32 .37 .29 
O
 
CO CO CO CO CO 
Mean 9 .81 .73 
Mean 10 .79 .71 
Mean 11 .75 .69 
Mean 12 .77 .74 




11 Which of the following systems is LEAST dependent upon advanced 
technology? 
A The FBI 
B The Internal Revenue Service 
C Social Security 
* D The Supreme Court 
E The United States Postal Service 
Original class. Loadings 
Role/Complexity 
1 2 3 
societal/analysis ^49 .27 -.07 
Logistic scaling data 
Diff. est. Chi-square probability Slope 
-.19 .003 .47 
Total F tot M tot Sub F sub M sub 
Mean .56 .51 .60 
Std. dev. .50 .50 .49 
Corr. .26 .18 .31 .27 .15 .36 
Mean 9 .56 .71 
Mean 10 .58 .63 
Mean 11 .45 .59 
Mean 12 .48 .54 




12 Technology currently has the greatest effect on: 
A history. 
B philosophy. 
* C economics. 
D religion. 
E education. 
Original class. Loadings 
Role/Complexity 
1 2 3 
societal/evaluation .07 -.14 
Logistic scaling data 
Diff. est. Chi-square probability Slope 
-.19 > .001 .32 
Total F tot M tot Sub F sub M sub 
Mean .56 .62 .51 
Std. dev. .50 .49 .50 
Corr. .21 .22 .22 .21 .25 .22 
Mean 9 .58 .44 
Mean 10 .69 .55 
Mean 11 .56 .50 
Mean 12 .65 .51 




13 The introduction of new technology should be controlled by; 
* A a knowledgeable public which weighs the new technology's benefits 
and hazards. 
B special government boards who are economic experts. 
C scientists and engineers who have developed the technology. 
D corporation managers because they run the companies. 

















. 6 0  
Total F tot M tot Sub F sub M sub 
Mean .35 .35 .35 
Std. dev. .48 .48 .48 
Corr. .30 .22 .35 .29 .24 .33 
Mean 9 .39 .45 
Mean 10 .38 .31 
Mean 11 .34 .32 
Mean 12 .34 .37 




14 Passive solar houses in America have the majority of windows on the 
south side of the house. The location of windows is reversed in 
Argentina because: 
A Argentine customs and traditions are different. 
B summer breezes in America come from the south; in Argentina, this is 
reversed. 
* C in the winter, north facing windows in the southern hemisphere 
receive more light. 
D Argentina is not as advanced as America. 





- 1 . 2 1  
Loadings 
1 
.66 .46 -.36 





Total F tot M tot Sub F sub M sub 
Mean .74 .72 cn
 
Std. dev. .44 .45 .43 
Corr. .43 .42 .44 .43 .41 .44 
Mean 9 .72 00
 
Mean 10 .68 .78 
Mean 11 .78 .71 
Mean 12 .67 .74 




15 One of the most promising uses of microbes is for: 
* A cleaning the environment. 
B miniaturizing computer circuits. 
C measuring small industrial parts. 
D looking into the human body. 











Logistic scaling data 
Diff. est. Chi -square probability Slope 
2.57 < 1.000 .31 
Total F tot M tot Sub F sub M sub 
Mean .10 .06 . 12 
Std. dev. .29 .24 .33 
Corr. .05 -.03 .09 .11 .05 .12 
Mean 9 .10 . 19 
Mean 10 .10 .10 
Mean 11 .02 .10 
Mean 12 .04 .14 




16 Air bags would probably be more effective in saving lives than seat 
belts because: 
* A they are an automatic safety devise. 
B air bags keep you from hitting the dashboard. 
C seat belts can break. 
D air bags cost more. 
















Total F tot M tot Sub F sub M sub 
Mean .39 .39 .39 
Std. dev. .49 .49 .49 
Corr. .18 .15 .21 .19 .17 .21 
Mean 9 .39 .44 
Mean 10 .40 .28 
Mean 11 .39 .43 
Mean 12 .40 .41 




17 Health hazards have been linked to microwave ovens, living near high 
power lines and viewing computer terminals. These hazards will probably 
be addressed by: 
A restricting the use of radio waves. 
B abandoning unsafe technologies. 
C having robots deal with hazardous technologies. 
* D the application of additional technology. 
E strict voluntary compliance to government regulations. 
Original class. Loadings 
Role/Complexity 
1 2 3 
consumer/comprehension .30 .35 -.46 
Logistic scaling data 
Diff. est. Chi -square probability Slope 
-.09 . 121 .58 
Total F tot M tot Sub F sub M sub 
Mean .50 .48 .50 
Std. dev. .50 .50 .50 
Dorr. .28 .32 .28 .26 .27 .27 
Mean 9 .42 .50 
Mean 10 .53 .50 
Mean 11 .48 .54 
Mean 12 .50 .46 




18 Why can computers lead to greater productivity in industry? 
A Reduction of human error 
B Reduction of cost 
C Greater speed 
D Increased accuracy 





1 2 3 
.81 .24 -.16 
Logistic scaling data 
Diff. 
1.24 
est. Chi-square probability Slope 
.003 .51 
Total F tot M tot Sub F sub M sub 
Mean .81 .86 .78 
Std. dev. .39 .34 .42 
Corr. .42 .29 .50 .47 .31 .54 




Mean 11 .91 .76 
Mean 12 .86 .79 




19 If you had to communicate technical information to a technician who 
spoke a different language, you would probably be most successful if 
you: 
A spoke slowly and clearly. 
* B used drafting. 
C used sign language. 
D wrote down the information. 
E used a computer. 
Original class. 
Role/Complexity 
product i on/app1icat i on 
Diff. est. 
1 . 2 4  
Loadings 
1  2  3  
. 3 2  i 5 6  - . 1 6  
Logistic scaling data 
Chi-square probability Slope 
. 0 0 3  . 5 1  
Total F tot M tot Sub F sub M sub 
Mean . 2 4  . 1 7  . 3 0  
Std. dev. . 4 3  . 3 8  . 4 6  
Corr. . 2 4  . 1 7  . 2 7  . 2 2  . 1 6  . 2 4  








Mean 1 0  . 1 7  . 2 1  
Mean 1 1  . 2 3  . 2 8  
Mean 1 2  .  1 9  . 3 7  




20 The automatic price scanners in a grocery store work by: 
A electromagnets reading a magnetic code on the package. 
B a video camera comparing the price on the sticker with a data bank. 
C a flying spot scanner reading the price. 
* D reading laser beams bounced off a bar code. 
E microwaves reflected from the price sticker reading the price. 
Original class. Loadings 
Role/Complexity 
1 2 3 
consumer/comprehension .61 .43 .00 
Logistic scaling data 
Diff. est. Chi-square probability Slope 
.28 .366 .62 
Total F tot M tot Sub F sub M sub 
Mean .59 .51 .66 
Std. dev. .49 .50 .47 
Corr. .34 .25 .40 .37 .27 .44 
Mean 9 .47 .74 
Mean 10 .49 .69 
Mean 11 .56 .65 
Mean 12 .50 .61 




21 Technology was first used by the people of: 
A America. 
B the Roman Empire. 
* C prehistoric times. 
D ancient China. 











Logistic scaling data 
Diff. est. Chi -square probability Slope 
.28 .366 .62 
Total F tot M tot Sub F sub M sub 
Mean .40 .38 .42 
Std. dev. .49 .49 .49 
Corr. .29 .19 .35 
O
 
CO CM CM 
Mean 9 .33 .47 
Mean 10 .44 .39 
Mean 11 .38 .45 
Mean 12 .37 .40 




22 The relationship between where a product is produced and its quality is 
such that: 
* A all products are of varying quality and should be evaluated. 
B foreign produced products are seldom as good as American made 
products. 
C foreign produced products are usually better than American made 
products. 
D both foreign and American products are of high quality. 









Logistic scaling data 
Diff. 
-.26 
est. Chi-square probability Slope 
.995 .88 
Total F tot M tot Sub F sub M sub 
Mean .54 .57 .52 
Std. dev. .50 .50 .50 
Corr. .45 .39 .49 .39 .32 .44 
Mean 9 .53 . 55 
Mean 10 .51 .50 
Mean 11 .62 .52 
Mean 12 .58 .52 




23 Triple pane windows are most useful: 
A in large rooms. 
B on the south side of the house. 
* C in very hot or cold climates. 
D when a house does not have an air conditioner. 
E for small window openings. 
Original class. Loadings 
Role/Complexity 
1 2 3 
consumer/application .37 ^42 -.26 
Logistic scaling data 
Diff. est. Chi-square probability Slope 
-.01 .112 .55 
Total F tot M tot Sub F sub M sub 
Mean .49 .46 .52 
Std. dev. .50 .50 .50 
Corr. .27 .22 .31 . 16 .14 . 16 
Mean 9 .50 .52 
Mean 10 .47 .59 
Mean 11 .43 .50 
Mean 12 .44 .49 




24 What is the most likely result of the space shuttle program? 
* A Developments connected with the project will be applied to other 
areas and products. 
B People will live on the moon within 60 years. 
C There will be a colony on Mars within 50 years. 
D Space travel will become much cheaper. 
E The amount of space travel will increase greatly. 
Original class. Loadings 
Role/Complexity 
1 2 3 
societal/application .28 .39 -.55 
Logistic scaling data 
Diff. est. Chi-square probability Slope 
.30 .297 .62 
Total F tot M tot Sub F sub M sub 
Mean .41 .44 .39 
Std. dev. .49 .50 .49 
Corr. .27 .22 .31 .29 .29 .29 
Mean 9 .43 .39 
Mean 10 .42 .38 
Mean 11 .40 .36 
Mean 12 .50 .43 




24 What is the most likely result of the space shuttle program? 
* A Developments connected with the project will be applied to other 
areas and products. 
B People will live on the moon within 50 years. 
C There will be a colony on Mars within 50 years. 
D Space travel will become much cheaper. 









Logistic scaling data 
Diff. est. Chi -square probability Slope 
.30 .297 .62 
Total F tot M tot Sub F sub M sub 
Mean .41 .44 .39 
Std. dev. .49 .50 .49 
Corr. .27 .22 .31 .29 .29 .29 
Mean 9 .43 .39 
Mean 10 .42 .38 
Mean 11 .40 .36 
Mean 12 .50 .43 




25 Which of the following statements is correct? 
A Technology has had little impact on our lives. 
* B Technology can create negative social outcomes. 
C Technological knowledge is not related to knowledge of the 
humanities. 
D Technology has had little effect on the environment. 
E Technical systems have ?.ittle to do with social systems. 
Original class. Loadings 
Role/Complexity 
1 2 3 
consumer/comprehension jJJL .40 .32 
Logistic scaling data 
Diff. est. Chi-square probability Slope 
.21 .708 .69 
Total F tot M tot Sub F sub M sub 
Mean .44 .41 .47 
Std. dev. .50 .50 .50 
Corr. .37 .37 .38 .36 .37 .36 
Mean 9 .14 .52 
Mean 10 .06 .45 
Mean 11 .18 .41 
Mean 12 .25 .51 




26 CAD/CAM is used for: 
A automotive engine tuning. 
B the application of technology to military defense. 
C the manufacture of cadmium/carborundum compounds. 
D digital to analog conversion. 
* E the design and manufacture of products. 
Original class. Loadings 
Role/Complexity 
1 2 3 
production/knowledge .45 .56 -.33 
Logistic scaling data 
Diff. est. Chi-square probability Slope 
1.15 .746 .66 
Total F tot M tot Sub F sub M sub 
Mean .22 .17 .26 
Std. dev. .41 .37 .44 
Corr. .20 . 15 .23 . 13 .07 . 16 
Mean 9 .14 .29 
Mean 10 .06 .26 
Mean 11 .18 .24 
Mean 12 .25 .29 




27 Which of the following can be done with a class 1 laser? 
A Cut through steel. 
* B Be aimed at a human eye without damage. 
C Burn away blood clots. 
D Cut through plastic. 










Logistic scaling data 
Diff. 
.86 




Total F tot M tot Sub F sub M sub 
Mean .35 .29 .41 
Std. dev. .48 .45 .49 
Corr. .30 .24 .33 .26 .16 .31 
Mean 9 .26 .50 
Mean 10 .24 .43 
Mean 11 .33 .39 
Mean 12 .30 .38 




28 Geothermal energy comes from: 
A burning coal. 
* B hot water in the earth. 
C gasses produced during the decomposition of garbage. 
D uranium. 
E sunlight. 
Original class. Loadings 
Role/Complexity 
1 2 3 
consumer/comprehension ^47 .46 -.17 
Logistic scaling data 
Diff. est. Chi-square probability Slope 
.12 .187 .60 
Total F tot M tot Sub F sub M sub 
Mean .48 .44 .51 
Std. dev. .50 .50 .50 
Corr. .34 .24 .41 .33 .24 .37 
Mean 9 .57 .58 
Mean 10 .47 .59 
Mean 11 .39 .46 
Mean 12 .39 .46 




29 The average worker has to be retrained because: 
A they were promoted. 
B they have had poor training in school. 
C they quit their old job. 
D their job was shifted overseas. 
• E new methods of doing things have been developed. 
Original class. Loadings 
Role/Complexity 
1 2 3 
production/comprehension jJi .24 -.48 
Logistic scaling data 
Diff. est. Chi-square probability Slope 
-1.74 < 1.000 1.16 
Total F tot M tot Sub F sub M sub 
Mean .81 .87 .77 
Std. dev. .39 .34 .42 
Corr. .46 .43 .50 .46 .43 .49 
Mean 9 .86 .84 
Mean 10 .85 .79 
Mean 11 .86 .71 
Mean 12 .89 .79 




30 Drafting, photography, and printing: 
» A all are ways that people communicate ideas. 
B are necessary skills for all people. 
C are types of classes primarily for non-college bound students. 
D are high paid professions. 


















Total F tot M tot Sub F sub M sub 
Mean .72 .77 .69 
Std. dev. .45 .42 .46 
Corr. .41 .39 .43 .40 .37 .41 
Mean 9 .76 .82 
Mean 10 .82 .65 
Mean 11 .73 .64 
Mean 12 .76 .70 




31 Cooking in a microwave oven is done by: 
A conduction of heat to the food. 
B radiating heat into the food. 
C inducing heat into the container which holds the food. 
* D exciting the atoms in the food. 
E bombarding the food with neutrons. 
Original class. Loadings 
Role/Complexity 
1 2 3 
consumer/application ' .35 ^64 -.18 
Logistic scaling data 
Diff. est. Chi-square probability Slope 
1.31 .139 .61 
Total F tot M tot Sub F sub M sub 
Mean .22 .19 .25 
Std. dev. .42 .39 .43 
Corr. .19 .16 .21 .21 .18 .21 
Mean 9 .08 .29 
Mean 10 .11 .18 
Mean 11 .27 .23 
Mean 12 .24 .29 




32 The very fastest trains are propelled by: 
A super charged diesel engines. 
B reverse gravitation. 
* C magnetic lévitation. 
D nuclear accelerators. 









Logistic scaling data 
Diff. est. Chi -square probability Slope 
.77 > .001 .38 
Total F tot M tot Sub F sub M sub 
Mean .36 .31 .40 
Std. dev. .48 .46 .49 
Corr. .19 .15 .23 .23 .19 .24 
Mean 9 .25 .42 
Mean 10 .19 .30 
Mean 11 .23 .40 
Mean 12 .49 .49 




33 Technical developments and scientific principles are related because: 
A science and technology have identical characteristics. 
B technological innovations always precede a scientific explanation. 
C scientific discoveries always precede a scientific explanation. 
* D sometimes technical developments give scientists something to 
explain and sometimes scientific discoveries lead to technical 
developments. 














. 6 6  
Total F tot M tot Sub F sub M sub 
Mean .52 .57 .48 
Std. dev. .50 .50 .50 
Corr. .36 .37 .37 .35 .35 .35 
Mean 9 .61 .50 
Mean 10 .63 .47 
Mean 11 .54 .49 
Mean 12 .52 .48 




34 Of the following, which one is NOT a programming language? 









1 2 3 
.40 ^ -.26 
Logistic scaling data 
Diff. 
1.36 
est. Chl-square probability Slope 
.271 .58 
Total F tot M tot Sub F sub M sub 
Mean .22 .20 .24 
Std. dev. .42 .40 .43 
Corr. .24 .20 .26 .20 . 17 .21 
Mean 9 .31 .32 
Mean 10 .18 .23 
Mean 11 .19 .22 
Mean 12 .15 .24 





A cannot feel. 
B cannot see. 
C are best suited to perform one time special jobs. 
* D are suitable to perform repetitious work. 
E cannot work as fast and as skillfully as a hard working human. 
Original class. Loadings 
Role/Complexity 
1 2 3 
production/application ^14 .35 -.27 
Logistic scaling data 
Diff. est. Chi-square probability Slope 
-.36 .750 ,65 
Total F tot M tot Sub F sub M sub 
Mean .56 .54 .58 
Std. dev. .50 .50 .49 
Corr. .31 .25 .35 .31 .26 .35 
Mean 9 .50 .60 
Mean 10 .54 .52 
Mean 11 .54 .58 
Mean 12 .58 .61 




36 The space shuttle and the Alaskan pipeline have as their most common 
characteristic the fact that: 
A they were both the center of accidents. 
B they were both invented in the USA. 
C they are both made of metal. 
D USA workers made both of them. 








Logistic scaling data 
Diff. est. Chi -square probability Slope 
.00 .626 .66 
Total F tot M tot Sub F sub M sub 
Mean .50 .45 . 55 
Std. dev. .50 .50 .50 
Corr. .34 .17 .43 .32 .18 .41 
Mean 9 .47 . 65 
Mean 10 .51 .55 
Mean 11 .46 .49 
Mean 12 .40 .56 





37 Technology can best be defined as: 
A a collection of control systems. 
* B people using tools, resources, and processes to solve problems or 
extend their capabilities. 
C skill at your job. 
D consultation and technical assistance. 











Logistic scaling data 
Diff. est. Chi--square probability Slope 
-1.29 < 1.000 1.09 
Total F tot M tot Sub F sub M sub 
Mean .74 .75 .73 
Std. dev. .44 .43 .45 
Corr. .47 .47 .47 .44 .46 .42 
Mean 9 .78 .82 
Mean 10 .72 .67 
Mean 11 .78 .72 
Mean 12 .72 .73 




Answer question 38 based on this table 
Moisture Absorption VS Composition 
ATOMS TYPICAL EXAMPLES MOISTURE ABSORPTION 
C,H ' Polyethylene, polypropylene Very low, 0.1% 
C,F Polytetrafluoroethylene Very low, 0.01% 
C,0,H Acetal, acrylic, polycarbonate, Low, 0.5% 
linear polyester 
C,N,0,H Nylon High, up to 8+% 
C,C1,H Polyvinyl chloride Low, 0.5% 
Si,0,C,H Silicone Low, 0.5% 
38 According to the data provided, molecular absorption is directly 
related to the atoms making up the plastic. Which atom increases 




* D Nitrogen 
E Chloride 
231 











Logistic scaling data 
Diff. est. Chi -square probability Slope 
.31 .309 .65 
Total F tot M tot Sub F sub M sub 
Mean .43 .44 .41 
Std. dev. .50 .60 .50 
Corr. .32 .31 .34 .25 .24 .27 
Mean 9 .50 .50 
Mean 10 .43 .41 
Mean 11 .48 .41 
Mean 12 .38 .37 




39 Which line on the following graph best describes the growth rate of 
technology? 
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Table N-39 (continued) 
Original class. Loadings 
Role/Complexity 
1 2 3 
societal/comprehension .21 ^ -.12 
Logistic scaling data 
Diff. est. Chi-square probability Slope 
.29 > .001 .30 
Total F tot M tot 






Corr. .08 .07 .09 
Mean 9 .32 .47 
Mean 10 .36 .42 
Mean 11 .49 .49 
Mean 12 .43 .53 
F prob. .124 .412 
Sub F sub M sub 
. 02  .03 .00 
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2 ,000  4,000 6,000 
Degree Days 




40 In areas where the degree days are over 9,000, it would be best if: 
A expensive insulation was used. 
B houses were not built there. 
* C a combination of super insulated and conventional techniques was 
used. 
D houses were smaller. 









Logistic scaling data 
Diff. 
.24 
est. Chi-square probability Slope 
> .001 .25 
Total F tot M tot Sub F sub M sub 
Mean .49 .50 .49 
Std. dev. .50 .50 .50 
Corr. .17 .13 .20 .22 .21 .22 
Mean 9 .51 .52 
Mean 10 .56 .47 
Mean 11 .46 .49 
Mean 12 .49 .50 




41 The graph contains insufficient information to make a decision about 
what type of temperature control to use because it does NOT take into 
account: 
A how cold it gets. 
B degree days over 10,000. 
0 the cost of the house. 
D costs less than 50 per square foot. 
* E the cost of energy. 
Original class. Loadings 
Role/Complexity 
1 2 3 
consumer/synthesis .35 .23 -.57 
Logistic scaling data 
Diff. est. Chi-square probability Slope 
.62 .202 .58 
Total F tot M tot Sub F sub M sub 
Mean .36 .42 .31 
Std. dev. .48 .50 .46 
Corr. .27 .32 .24 .27 .29 .24 
Mean 9 .40 .35 
Mean 10 .47 .29 
Mean 11 .44 .29 
Mean 12 .37 .34 
F prob. .563 .653 
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Read this paragraph then answer questions 42, 43, and 44. 
One of the fastest growing "high tech" firms is RBI Incorporated. 
During each of the past 5 years it has added another 50 R&D specialists to 
its staff. These and other technologists have consistently kept RBI at 
the leading edge of computer innovation. On the average, the speed and 
capacity oi^ RBI's CPU's has doubled every year. Their X1000 micro 
computer can perform a calculation in a nanosecond. The chip that allows 




42 Which of the following BEST describes a technologist? 
A A ram and dynamic memory specialist 
* B A person whose job involves creating and/or applying technology 
C A person whose main skill is in using computers 
D An expert in electronics 










- .  6 6  
Logistic scaling data 
Diff. est. Chi -square probability Slope 
-.41 .995 .80 
Total F tot M tot Sub F sub M sub 
Mean .58 .61 .56 
Std. dev. .49 .49 .50 
Corr. .41 .35 .45 .38 .31 .42 
Mean 9 .65 .61 
Mean 10 .58 .62 
Mean 11 .58 .47 
Mean 12 .62 .59 




43 How many calculations can an XI000 computer perform in 1 second. 
A 10^ 
B 10® 









Logistic scaling data 
3 
- . 2 6  
Diff. est. Chi -square probability Slope 
1.33 > .001 .38 
Total F tot M tot Sub F sub M sub 
Mean .23 .23 .23 
Std. dev. .42 .42 .42 
Corr. . 12 .17 .08 .12 .16 .09 
Mean 9 .17 .21 
Mean 10 .29 .17 
Mean 11 .26 .30 
Mean 12 .21 .20 









* E linear. 
Original class. Loadings 
Role/Complexity 
1 2 3 
consumer/comprehension .36 -.40 
Logistic scaling data 
Diff. est. Chi-square probability Slope 
1.42 .101 .64 
Total F tot M tot Sub F sub M sub 
Mean .19 .18 .21 
Std. dev. .40 .38 .41 
Corr. .22 .14 .27 .21 .18 .23 
Mean 9 .14 .21 
Mean 10 .17 .19 
Mean 11 .23 .19 
Mean 12 .16 .24 
F prob. .425 .700 
Table N-45 
Item Statistics 
45 Consider this situation. The design, manufacturing, marketing, and 
management of product XX was performed by hundreds of individuals. 
After using product XX, many consumers were injured. In a latter court 
case, injured person John Doe testified that he thought product XX was 
unsafe even before he used it. Several employees that helped make and 
sell the product also testified that they had always thought XX was 
dangerous. The Judge asked the injured person why he went ahead and 
used the product. He also asked the employees why they went ahead and 
made and sold the product even though they thought it was unsafe. The 
situation presented above could be accounted for because: 
* A individuals, when given directions by people in authority, often do 
things without thinking about the possible outcomes. 
B technology has grown too powerful. 
C the legal system is not technically advanced. 
D doctors are not prepared to deal with technologically caused medical 
problems. 
E hospitals and courts are not part of the technological process. 
242 





1 2 3 
.38 .30 -.66 
Logistic scaling data 
Diff. 
-. 06 
est. Chi-square probability Slope 
.769 .69 
Total F tot M tot Sub F sub M sub 
Mean .51 .53 .50 
Std. dev. .50 .50 .50 
Corr. .36 .33 ,39 .39 .35 .42 
Mean 9 .50 .61 
Mean 10 .58 .47 
Mean 11 .53 .50 
Mean 12 .50 .50 
F prob. .713 .270 
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APPENDIX 0 
CORRELATIONS OF VARIABLES* IN THE STUDY 
Table 0-1 
Correlations of Variables - Male and Female Combined 










































































































































































*Grade level not included. 
^Correlation coefficient. 
"Number of cases. 
^Two-tailed significance level. 
244 
Table 0-1 (continued) 










.1672 .1051 .0536 .5122 
( 432) ( 430) (  433) (  434) 
p= : .000 P= : .029 P: : .265 P= : .000 
.2263 .1153 .1216 .5724 
(  430) (  428) (  431) (  432) 
p= 
.000 P= .017 P= : .012 P= .000 
-
.1787 .0840 .0467 .6419 
(  429) (  427) (  429) C 430) 
p= 
.000 P= .083 p= .335 P= .000 
-
.2340 -. 1228 — .1470 .6008 
(  426) f 424) ( 426) f 427) 
p= 
.000 P= .011 p= .002 P= .000 
1447 0910 5139 0343 
( '  799) (' 797) ( 796) (' 801 ) 
p= 
.000 P= .010 p= .000 P= .332 
1 .0000 .2894 .0784 — .0622 




.000 p= .027 P= .078 
.2894 1 .0000 .0301 — .0874 





.397 P= .013 
.0784 .0301 1 .0000 .0390 
(  796) (  794) (  801 ) (  801 ) 
p= 




, .0622 — ^ .0874 .0390 1, .0000 { 801) ( 799) (  801) { 806) 
p= 




Correlations of Variables - Females Only 
Q SS NS RT IND 
Q 1.0000* .6992 .6999 .7491 -.1145 
( 199)b ( 198) ( 109) ( 198) I 199) 
II P= .000 P= ,000 P= .000 P= . 107 
SS .6992 1.0000 .8583 .9037 -.1709 
( 198) ( 198) ( 198) ( 198) ( 198) 
P= .000 P= . P= .000 P= .000 P= .016 
NS .6999 .8583 1.0000 .9121 — .0437 
( 198) ( 198) ( 198) ( 198) ( 198) 
P= .000 P= .000 P= . P= .000 P= .541 
RT .7491 .9037 .9121 1, .0000 - , .0832 
( 198) ( 198) ( 198) ( 198) f 198) 




IND -.1145 -.1709 -.0437 — ^ .0832 1, .0000 





P= .016 P= .541 P= .244 P= 
• 
DAD -.2370 -.2372 -.1782 - ^ 2231 1349 
( 198) ( 197) f 197) ( 197) ( 355) 
P= .001 P= .001 P= .012 P= .002 P= .011 
MOM -.2003 -.1943 -.1224 — ^ 1313 2159 
( 198) ( 197) ( 197) ( 197) (. 355) 
P= .005 P= .006 P= .087 P= .066 P= .000 
TOT .4707 .5020 .5580 5354 — ^ 0487 
( 199) ( 198) ( 198) ( " 198) ( 356) 
P= .000 P= .000 P= .000 P= .000 P= .359 
^Correlation coefficient. 
^Number of cases. 
^Two-tailed significance level. 
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Table 0-2 (continued) 











































































Correlations of Variables - Males Only 
Q SS NS RT 
Q 1.0000* .7528 .7618 .7271 
( 234)b ( 232) ( 230) ( 228) 
P== . P= .000 P= .000 P= .000 
SS .7528 1.0000 .8392 .9024 
( 232) ( 233) ( 229) ( 228) 
P= .000 P= . P= .000 P= .000 
NS .7618 .8392 1.0000 .8780 
( 230) (229) ( 231) ( 228) 
P= .000 P= .000 P= . P= .000 
RT . 7271 .9024 .8780 1 .0000 
(  228) ( 228) ( 228) (  228) 
P= 
.000 P= .000 P= .000 P= 
• 
IND 0719 1535 — 0359 — 0855 
(' 234) (  233) (' 231) ( "  228) 
P= 
.273 P= .019 P= .588 P= .199 
DAD -.1267 -.1946 -.1766 .2187 
(  233) ( 232) (  231) ( 228) 
P= 
.054 P= .003 P= .007 P= .001 
MOM -.0383 -» .0454 -.0558 — . 1073 
(  231) ( 230) (  229) ( 226) 
P= 
.563 P= .493 P= .401 P= . 108 
TOT .5392 .6331 .6939 .6661 
( 234) ( 233) ( 231) ( 228) 
P= 



























"Number of cases. • 
^Two-tailed significance level. 
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Table 0-3 (continued) 

































































TOT -.0552 -.1224 1.0000 
( 440) ( 438) ( 443) 
P= .248 P= .010 P= . 
